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26     DXpeditioning 

—  a  "how  to"  guide  WA2VMS 
34     VHF  On  Your  Frequency  Counter 

— aneasy-to-buildprescaler  WB#CLH 

38     The  KM1CC  Story 

—hams  celebrate  Marconi's  miracle.  . . .  WA1JWD 
44     Good  News! 

— easy  autoranging  lor  your  counter Lassagne 

48     Mighty  Mods  for  the  820S 

—  more  power  and  convenience         K4FK,  WA4KIL 

54     Improving  Heath's  HT 

—  a  half-dozen  swell  mods    . , 

60     Total  Control 

—  a  versatile TT  system    .    . 

64     Oddball  Splits  and  the  IC-22S 

—work  any  repeater 
68     The  History  of  Ham  Radio 

—  part  VI .  . . . •;.-«.. 

72     Reusing  Coax  Connectors 

—worthwhile  salvage  job      

74     Building  From  Magazine  Articles 

—  the  breadboard/wire-wrap  way WA7NEV 

78     Super  Simple  TT  Generator 

—  uses  almost  no  components, WA6AFX 

80     Microstrip 

—  magical  PC  technique  explained    N6TX 

98     Low-Pass  Filter  Primer 

-tells  all     , . ,    K20AW 

102  Hello  Hamdom! 

—  a  CBer  makes  the  switch  ....  WIM3NNY 

103  More  "Coming  Of  Age"  ...  VE3FLE 

104  Rejuvenate  A  Pawnee! 

—  put  it  on  2  K4GRT,W4IEV 

112     High  Seas  Adventure—  Ham  Style 

|  J  Cl  III  ,       |       B       .       M        ,         ;       -       * 

122     Build  A  Better  Beeper 

—  variable  time-interval  generator 

126     DMM  Buyer's  Guide 

—expert  tells  all 

130     Triple  Threat 

—  Microbe's  RTTY,  Morse,  and  ASCI  J 
system  

136     The  Ultimate  T-Huni 

—  repeater  jammer  foiled  again 

142     Two  Meter  HT  Survey 

—data  on  21  rigs 

146      *A  Interrupts  Made  Easy 

-  for  808Q/S-1 00  users 

154     J2  Use  A  Computer?  Who,  Me? 


WA6FEI 


W3QVZ 


McClelLan 


K3CMY 


WB6fP1 


IC5XY 


WB6LOA 


—  yes 


you 


WB2H|D 


1S6     J^j  Bird  Watching  in  BASIC  Land 

—  another  use  for  your  micro,, - .  K6EW 

161       -A  Computers  and  the  Real  World 

—  practical  D/A  and  A/O  conver- 
sion   .  .  WlFZA 

166     J^  World's  Cheapest  QSLs 

—  BASIC  program  keeps  your  log. 

too  WA7VZR 

182     The  Long-Term  Effects  of  Working 
with  ICs 

—  learn  the  five  warning 

signs  WA2SUTiNNNfZVB 

184     The  Lady  Saw  Red 

—  if  the  shoe  fits 

186     The  Frugal  Alternative 

—home-brew  an  HT  charger 

188     PLL  Techniques 

—  a  practical  guide  ... 
198     Build  A  TTY  Tester 

—  works  for  TTL-coflfpatible  printers, 

too , 

210     It's  A  Ham's  World 

—  show  this  one  to  a  non-amiiteur    ... 

218     Attention,  Weather  Watchers! 

—  advanced  circuitry  for  WEFAX 
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249  Interchangeable  Test  Leads 

—  individuality  has  limits  . . ,  , 

250  Happiness  Is  A  Smart  Scanner 

-mods  for  the  PBM/AWfc  FMSC-1 K8|S 

252     Tweaking  Your  Linear 

—  the  right  way  to  tune  it .  .    W5VSR 

254     CB  to  10 

—  part  XI  I:  convert  a  Kraco  PLL  rig W1PI 

256     Tuned  Circuits  In  Your  Junk  Box 

—  makmgdo  with  what's  on  hand       .  W3KBM 
258     Support  Your  Local  Fire  Chief 

—  hams  and  the  safety  services    W1FYR 

262     Improved  Scanner  for  the  VHF/One  Plus 

-a  S4.00  mod  does  it  W7AAY 

268     A  Perfect  Power  Supply? 

—  well  almost  WB3BUU/8/K8UR 

270     Mobile  Security  Blanket 

—  remote  control  for  older  rigs    WA1RTD 

274     Further  Adventures  of  the  IC-22S 

—our  hero  gets  offset  flexibility  W6WUT 

282     Antenna  Design:  Something  New! 

—  controlfed-current  distribution      W4FD,  W4ATE 

291      Build  An  Audible  Transistor  Tester 

—  il'saCPO.  too  WB7NZC/DA1DB 


WB4ZVZ 


W8FX/4 


Earnshaw 


K7YZZ 


K2HTO 


Cawthon 


K3MPJ 
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of  you  r 
hand 

Tempo  presents  the 
SYNCOM... the  world's 
first  synthesized  800 
channel  hand  held 


Shown  with  accessory  touch  tone  pad 


transceiver 


This  amazing  pocket  sized  radio  represents  the 
year's  biggest  breakthrough  in  2-meter  com- 
munications. Other  units  that  are  larger,  heavier 
and  are  similarly  priced  can  offer  only  6  channels. 
The  SYNCOM'S  price  includes  the  battery  pack, 
charger,  and  a  telescoping  antenna.  But,  far  more 
important  is  the  800  channels  offered  by  the  S1. 
The  optional  touch  tone  pad  shown  in  the 
illustration  adds  greatly  to  its  convenience  and 
we  have  available  a  30  watt  solid  state  power 
amplifier  designed  to  give  the  SYNCOM  S-1  the 
flexibility  of  operating  as  a  mobile  and  base 

station  as  we 


SPECIFICATIONS 

Frequency  Coverage      144  lo  148  MHz 
Channel  Spacing  Every  5  KHz 

Power  Requirements     9.6  VOC 
Current  Qtfam 
3attenes 

Antenna  Impedance 
Dimensions 
RF  Output 
Sensitivity 


1 1240  W. Olympic  Blvd  .Los  Angeles.  Calif  90064  213/477-6701 
931  N  Euclid.  Anaheim.  Call!  92801  714/772-9200 

Butler.  Missouri  64730  816/679  3127 


1 7  ma  -  standby     400  ma  -  transmit 

Ni-cad  battery  pack   included 

SO  ohms 

40  mm  k  62  mm  *  165  mm  |V6"k  2,5"ji  6.5") 

Better  than  15    watts 

Bene r  than    5  microvolts 

SUPPLIED  ACCESSORIES 

Telescoping  whip  antenna   ni-cad  battery  pack,  charger. 

OPTIONAL  ACCESSORIES 

Touch  tone  pad   tone  burst  generator.  CTCSS  chips   Rubber  fie*  antenna 
Price         S349  00  tor  wittitOuC*itfkr*epad        £399.00* 

Tempo  also  others  a  complete  line  of  solid  state  power  amplifiers,  pocket 
receivers,  the  FMH-2.  5  &  42  portables,  the  VHF/ONE  PLUS  mobile 
transceiver,  and  the  FMT-2  &  FMT-42  remote  control  mobile  transceiver 
All  available  from  Tempo  dealers   throughout  the  US 
Call  or  write  for  lull  information. 

Kern  mum 
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The  world's  most  popular 
2  meter  amateur  hand-helds 

now  are  even  better!!! 


with  the  miniature-sized 

Wilson 

watt  MARK  II  and  4.0  watt  MARK  IV 

amateur  hand-helds 


Wilson  hand-helds  have  been  known  world-wide  for 
exceptional  quality  and  durable  performance.  That's 
why  they  have  been  the  best  selling  units  for  years. 

Mow  the  American  made  Mark  Series  of  miniature 
sized  2  meter  hand-helds  offers  the  same  depend- 
ability and  operation,  but  in  an  easier  to  use,  more 
comfortable  to  carry  size  .  .  .  fits  conveniently  in 
the  palm  of  your  hand.  Like  its  size,  the  price  is 
also  the  smallest  on  the  market* 

To  obtain  complete  specifications  on  the 

Mark  1 1  and  Mark  IV,  along  with 
Wilson's  other  fine  products,  see 
your  local  dealer  or  write  for 
our  Free  Amateur  Buyer's 
Guide. 


SPECIFICATIONS 

•  Range:  144-148  MHz 
»  6  Channel  Operation 

•  Individual  Trimmers  on 
TX  and  RX  Xtals 

•  Rugged  Lexan®  outer  case 

•  Current  Dram:  RX  15mA 
TX  -Mark  II;  500mA 
TX  -Mark  IV;  900mA 

•  12  KHz  Ceramic  Filter  and 
10.7  Monolithic  Filter  incl. 

•  10.7  MHz  and  455  KHz  IF 

•  Spurious  and  Harmonics:  more 
than  50  dB  below  carrier 


*  BNC  Antenna  Connector 

*  .3  Microvolt  Sensitivity  for 
20  dB  Quieting 

*  Uses  special  rechargeable 
Ni-Cad  Battery  Pack 

*  Rubber  Duck  and  one  pair 
Xtals  52/52  included 

■  Weight:   19  oz- 
including  batteries 

*  Size:  6"  x  1.770"  x  2.440" 

*  Popular  accessories  available 


Illustrated  is  Wilson's 

BC-2  Desk  Top 

Battery  Charger 

shown  charging  the 

Mark  Series  Unit  or  the 

BC-4  Battery  Pack  only. 


Conmnwr  Products  Division 

Wilson 

Electronics  Corp 


W2 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


A  WOMAN  ARRL 
DIRECTOR? 

Mary  Lewis  W7QGP  is  run- 
ning against  Robert  Thurston 
W7PGY  for  the  Northwest  Divi- 
sion directorship  of  the 
League.  Thurston  is  reported 
to  have  said  that  a  woman  can 
never  be  a  director, 

While  I  get  along  fine  with 
some  of  the  ARRL  directors, 
I've  found  Thurston  to  be  about 
as  arrogant  as  they  come 
. . .  much  taken  with  his  own 
tremendous  importance.  HJs 
reaction  when  Mary  Lewis  ran 
for  SCM  against  his  personally 
handpicked  candidate,  and 
wonT  was  one  of  outrage.  Then 
Mary  was  instrumental  in  the 
QCWA  annual  convention  be- 
ing tied  in  with  the  ARRL  na- 
tional in  Seattle  last  year  and 
that  tore  it.  Mary  was  fired  as 
SCM  on  a  trumped-up  charge 
that  she  had  not  paid  a  $25  bill 
for  ARRL  labels  to  send  a  mail- 
ing to  the  members  in  her  area, 
I've  looked  into  the  growing  file 
on  this  debacle,  and  I  can  find 
no  sign  whatever  that  the 
ARRL  ever  even  billed  Mary  for 
the  labels  ...  which  they 
should  not  have  done  anyway. 

I've  met  and  talked  with 
Mary  several  times,  and  I've 
found  her  to  be  very  well  in- 
formed on  both  local  and  na- 
tional matters.  Even  more  im- 
portant, I've  found  her  in- 
terested in  doing  what  she  can 
for  amateur  radio  rather  than  in 
ways  to  feed  her  ego.  I  have 
never  met  anyone  who  knows 
her  who  doesn't  think  she  is 
top-notch. 

The  ARRL  is  desperately  in 
need  of  cleaning  out  the  old 
guard  who  come  to  Newington 
and  rubber-stamp  whatever 
headquarters  wants.  If 
Thurston  is  re-elected,  I'll  be 
ashamed  of  the  Northwest. 


REMOTE  RECORDING 

For  several  years  I  hauled 
around  fairly  good-sized  tape 
recorders  to  keep  a  record  of 
my  talks,  to  tape  other  taiks  of 
interest,  to  tape  interesting 
sounds,  etc.  I  got  started  in  this 
line  of  mischief  way  back  when 
the  Webcor  wire  recorders 
came  on  the  market,  a  bit  over 
30  years  ago. 

As  recorders  have  gotten 
smaller,  Pve  kept  up  with  them, 
and  these  days  I  carry  around 
one  of  those  very  small  cas- 
sette recorders,  a  Sony  TC-55. 
Th  is  o  perates  from  6  V  dc  with  a 
couple  of  built-in  nicads  or  an 
external  120  V  ac  operated 
power  supply. 

Eventually  I  got  tired  of  iug* 
ging  around  50  to  100  feet  of 
iine  cord  for  this  tiny  recorder. 
Any  less  often  made  it  impossi- 
ble to  reach  a  wall  socket  in 
larger  auditoriums.  The  nicads 
lasted  only  a  few  minutes,  im- 
possibly undependable  for  any 
ta/k  I  really  wanted  to  record 
...  or  music,  I  got  the  idea  to 
buy  a  6  V  lantern  battery  and 
lug  that  instead  of  the  line  cord 
and  power  supply,  I  even  have  a 
ptace  for  the  recorder  and  bat- 
tery in  my  attache  case. 

With  the  lantern  battery,  I 
can  record  for  days  before  ex- 
hausting it  and  there  are  no  line 
cords  to  string  or  for  people  to 
trip  over  Eventually  even  a 
lantern  battery  tires  and  a 
valuable  recording  can  be  lost. 
Two  lantern  batteries?  One  is 
heavy  enough,  thanks.  Radio 
Shack  came  up  with  the  ideal 
answer .  _  a  rechargeable 
lantern  battery, 

Now,  when  I  get  back  from  a 
trip,  I  put  the  battery  on  to 
charge  for  a  day  and  then  pack 
it  back  in  the  attache  case.  If  it 
sits  there  for  too  long  before 
my  next  trip  to  a  hamfest  or 


computerfesL  I  give  it  an  hour 
of  juice  before  leaving.  Since 
this  system  has  been  inau- 
gurated* I've  never  had  a 
failure. 

The  battery  and  500  mA 
recharger  are  available  from 
Radio  Shack  for  about  $21. 

Once  you  get  used  to  having 
a  cassette  recorder  with  you, 
all  sorts  of  uses  turn  up.  I 
record  magazine  publishing 
workshops,  bluegrass  music  in 
a  Paris  subway,  ARRL  officials 
talking,  interviews  with  in- 
teresting businessmen,  impor- 
tant agreements  over  the  tele- 
phone, notes  at  exhibitions  on 
new  products,  etc. 

ASPEN  HAM  INDUSTRY 
CONFERENCE 

The  fourth  annual  Ham  In- 
dustry Conference  will  be  held 
(again)  at  Aspen,  Colorado. 
This  Is  a  series  of  workshops 
for  the  examination  of  the  ham 
market,  how  to  sell,  how  to 
organize  and  finance  a  ham 
store,  how  to  write  advertising, 
etc.  The  conference  is  aimed  at 
being  of  value  to  both  manu* 
facturers  and  dealers. 

The  conference  will  be  held 
from  January  6th  (arrival  that 
afternoon)  until  January  13th 
(leaving  day).  If  you  are  in- 
terested in  joining  the  group 
for  some  interesting  work- 
shops, some  skiing,  and  some 
of  the  best  food  in  the  world, 
please  drop  a  line  to  Aspen 
Workshop,  do  73  Magazine, 
Peterborough  NH  03458. 
Please  make  your  arrange- 
ments for  accommodations 
and  lift  tickets,  etc.,  with 
Joanle  Eidsmo,  Aspen  Ski 
Tours.  Box  320,  Aspen  CO 
81611,  (3031-925*9500-  We  will, 
as  usual,  be  staying  at  the  Con- 
tinental Inn,  about  one  block 
from    beautiful    downtown 


73  Magazine  is  published  monthly  by  73,  Inc.,  Petwtnrough  NH  03456.  Subscription  rates  In  the  U.S.  and  Canada  are  $18  tor  one  yearr  and  $36  for 
three  years.  Outside  the  U.S.  and  Canada,  write  tor  rates.  Second  class  postage  paid  at  Peterborough  NH  03458  and  al  additional  mailing  offices. 
Publication  No  700420l  Phone  603-924-3873.  Entire  contents  copyright  1978  by  73  JncJNCLUDE  OLD  ADDRESS  AND  Z*P  CODE  WITH  AD 
DRESS  CHANGE  NOTIFICATION.  Microfilm  edition— University  Microfilm,  Ann  Arbof  Ml  4B1D6. 
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2  METERS  IS  GREAT!  THAT'S  WHY  EVERYBODY  IS  ON  THE  BAND  (SO  IT  SEEMS}, 

AND  YOU  WILL  HEAR  THE  POPULAR  KENWOOD  TR-7400A  AND  TS-700SP 

TRANSCEIVERS  ON  ALL  THE  REPEATERS  AND  SIMPLEX  FREQUENCIES.  BUT 

SOMETIMES  YOU  WISH  THE  BAND  WERE  NOT  SO  POPULATED  ,  , ,  SO  YOU 

COULD  GET  A  WORD  IN  EDGEWISE  .  .  .  OR  MONITOR  A  RELATIVELY  QUIET 

CHANNEL  FOR  A  FRIEND  OR  TWO  . .  .  OR  HEAR  SIGNALS  WITH  LESS  NOISE .  .  . 

OR  USE  A  SOPHISTICATED  REPEATER  OR  REMOTE  BASE  WITH  BETTER 

COVERAGE.  440  MHz  IS  THE  ANSWER    IT  WILL  SURPRISE  YOU.  IT  WILL 

PENETRATE  BUILDINGS  WHERE  2  METERS  WONT,  AND  OFTEN  YOU  CAN  EVEN 

WORK  OUT  FROM  UNDERGROUND  GARAGES  .    .  WHERE  2  METERS  IS  DEAD! 

BEST  OF  ALL,  ITS  EASY  TO  GET  ON  440  MHz  (70  CM) . .  .WITH  A  KENWOOD 

TR-8300  TRANSCEIVER.  HIGH  QUALITY  IS  CRITICALLY  IMPORTANT  ON  UHF 

BANDS,  AND  THE  TR-8300  IS  JUST  WHAT  YOU  NEED  TO  MEET  ALL  TECHNICAL 

REQUIREMENTS.  IT  FEATURES: 


•  10  watts  RF  output  {switchable  to  1  watt) 

•  23  crystal -control  led  channels  (3  supplied) 

•  445  0-450.0  MHz  transmit  range 

•  442,0-447.0  MHz  receive  range 

•  Transmitter  and  receiver  adjustable  over  any  5-MHz 
segment  from  440  to  450  MHz 

•  5-section  helicat  resonator  and  2-pote  crystal  filter 
in  IF  to  reject  intermod 

•  SWR  protection  in  final  amplifier 

•  Excessive-voltage  and  reverse-polarity  protection 
circuits 


•  0.5  \N  for  20  dB  quieting  sensitivity 

•  Better  than  —60  dB  spurtous  radiation 

*  20  KHz  (—6  dB).  40  KHz  (-70  dB)  selectivity 

•  Monitor  switch  that  lets  you  check  modulation  and 
frequency     netting 

*  Call  CH  switch  that  activates  optional  CTCSS 
(subaudible  tone)  function 

*  large  S  meter 

Move  up  to  440  MHz  today    .  .  with  a  Kenwood 
TR-8300 .  .  .  for  more  reliable  communications? 


TRIO  KENWOOD  COMMUNICATIONS  INC. 
1111  WEST  WALNUT/ CO  MPTON.  CA  90220 


Aspen.  Don't  forget  your  HTT  if 
you  come  .  P .  with  146.52  set 
up. 

UNSCREWING  THE 
CONSUMER 

A  recent  letter  from  Barry 
Gotdwater  suggested  that  we 
stop  sitting  around  waiting  for 
the  government  to  adopt  a  law 
to  force  manufacturers  of  con- 
sumer electronic  equipment  to 
build  in  radio  frequency  filters 
which  would  permit  them  to 
work  in  the  vicinity  of  radio 
transmitters.  Since  Barry  has 
been  trying  to  get  this  legisla- 
tion through  for  quite  a  few 
years,  perhaps  he  is  on  to 
something. 

The  logical  extension  of  his 
idea  is  for  radio  amateurs  to 
put  enough  pressure  on  in- 
dustry to  force  changes  in 
designs.  Since  most  ham  clubs 
already  have  TV!  committees  to 
investigate  interference  from 
ham  rigs,  we  have  the  nucleus 
to  get  something  started. 

Suppose  TVI  committees 
were  to  send  in  the  name  and 
model  of  any  consumer  elec- 
tronic equipment  which  was  in- 
adequately designed  and  as  a 
result  was  overly  susceptible  to 
interference  from  nearby 
transmitters.  If  this  list  was 
then  published  in  73  so  all 
amateurs  would  have  it  at  hand 
for  helping  advise  neighbors, 


friends,  people  at  work,  etc.,  as 
to  which  makes  of  equipment 
to  avoid,  the  message  might 
get  through.  With  300,000  hams 
putting  out  the  word  in  every 
corner  of  the  country,  even  the 
most  recalcitrant  of  manufac- 
turers might  decide  it  was  time 
to  spend  an  extra  fifty  cents 
and  Include  an  input  filter  on 
their  television  set,  hi-fi,  etc. 

If  the  idea  is  to  be  of  any  real 
value,  it  will  take  the  coopera- 
tion of  every  ham  and  every 
club,  i  pledge  the  cooperation 
of  73  Magazine.  If  your  TVI  com- 
mittees will  send  in  reports  on 
consumer  products,  I'll  contact 
the  manufacturer.  If  I  get  no 
prompt  assurance  of  change, 
they'll  go  on  the  list,  I  then  want 
to  know  for  sure  that  you  will 
advise  everyone  you  meet  to 
hold  up  on  buying  this  product 
until  needed  changes  are  made 
...and  that  you'll  also  haunt 
any  local  dealers  and  drive 
them  crazy.  Letters  to  the 
newspapers,  television  con- 
sumer shows,  news  shows, 
won't  hurt  either  Yes,  I  think 
hams  can  do  what  the  govern- 
ment was  afraid  to  do.  The  EIA 
may  have  millions  of  dollars  to 
stop  such  legislation  going 
through,  but  they  can't  stop  73 
Magazine  and  the  whole  of 
amateur  radio. 

Are  you  game?  Let's  start 
getting   some  TVI   committee 
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reports  and  see  what  we  can 
do.  Also,  if  you  can  get  any  of 
the  other  ham  magazines  to 
cooperate,  all  the  better.  This  is 
no  time  for  any  one-man  show. 

OST  MYSTERY  COVER 

One  of  the  nicer  QST  covers 
in  many  months  was  the 
August  cover  promoting  the 
San  Diego  ARRL  Convention. 
Oddly,  no  credit  was  given  for 
the  cover  drawing.  Curious? 

Below  is  the  cover  before 
QST  blocked  out  the  QCWA 
part  of  the  drawing.  The  artist 
involved  is  Paul  Hower 
WA6GDC,  a  50-year  ham,  long- 
time  member  of  QCWA,  and  in- 
ternational Vice  Commander  of 
the  Happy  Flyers,  a  club  made 
up  of  ham-pilots. 

The  one  major  difference  is 
the  removal  of  the  reference  to 
the  QCWA  convention.  Unhap- 
pily, it  appears  that  as  the 
Quarter  Century  Wireless  Asso* 
ciation  has  grown  in  members 
(and  thus  strength),  the  ARRL 
has  taken  a  more  and  more 
belligerent  attitude  toward  it. 
The  ARRL  has  a  long  history  of 
trying  to  destroy  any  organiza- 
tion in  amateur  radio  which 
they  don't  control*  I'm  remind* 
ed  of  a  talk  I  had  with  the  sales 
manager  of  Data  General,  one 
of  the  larger  minicomputer 
firms.  I  was  interested  in  con- 
necting a  Teletype1**  machine 
to  their  system,  if  I  bought  It. 
Anything  I  wanted  to  use  with 
the  Data  General  system  which 
I  didn't  buy  from  them  was 
termed  "hostile"  equipment. 

How  much  have  you  seen  In 
QST  about  the  QCWA?  This  is 


the  second  largest  organiza- 
tion In  amateur  radio,  it  is  made 
up  of  amateurs  who  have  been 
licensed  25  years  or  more.  One 
would  expect  the  ARRL  to  be 
proud  of  the  QCWA  instead  of 
trying  to  bury  it* 

In  1977,  a  big  battle 
developed  between  the  ARRL 
and  their  convention  commit- 
tee in  Seattle  because  Seattle 
insisted  on  hosting  the  QCWA 
National  Convention  at  the 
same  time.  Ask  any  ham  in 
Seattle  about  the  raw  deal  they 
gave  the  committee,  I  was  there 
and  saw  it  with  my  own  eyes. 
The  ARRL  even  forbid  its  HQ 
staff  from  attending  the  QCWA 
banquet!  Surety  I'm  exag- 
gerating. I  wish  I  were. 

Oddly  enough,  I've  seen  no 
resulting  anti-ARRL  reaction 
from  the  leaders  of  the  QCWA 
• . .  and  I  have  known  them  all 
for  many  years.  Their  patience 
with  the  Newington  paranoia  is 
heroic.  Fortunately  for  the 
League,  the  QCWA  has  virtual- 
ly no  national  organization,  ex- 
isting almost  entirely  through 
its  many  local  chapters.  If 
QCWA  did  have  any  significant 
national  organization,  we 
might  find  ourselves  in  the  mid* 
die  of  a  serious  war  between 
the  bureaucrats  in  Newington 
and  the  old-timers  who  made 
this  hobby  what  it  is  today.  We 
don't  need  that. 

There  may  be  some  ARRL 
supporters  who  wish  to  chal- 
lenge what  I've  said.  Tm  not  out 
to  tear  down  the  League,  only 
to  get  it  to  work  in  the  best  in- 

Continued  on  page  t?J 
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COMPATABILITY  I 


TO  SUCCESS 


Owning  an  ICOM  LSI  radio  is  a  true  pleasure  for  anyone  in  Ham  Radio.  Putting  two 
of  them  side  by  side  in  a  matching  station  certainly  more  than  doubles  the  pleasure  and 
performance.  The  compatable  styling  of  the  IC-211  and  IC-701  provides  an  operating 
station  which  is  a  beauty  to  look  at  as  well  as  a  joy  to  operate.  The  compactness  of  the 
units  and  the  similarity  of  controls  and  switch  layout  help  to  take  the  confusion  out  of 
knowing  which  knob  to  turn.  Microphones  and  other  accessories  are  also  compatable 
with  both  radios,  such  as  the  RM-2  remote  microprocessor  frequency  controller,  shown 
above. 

When  used  with  the  IC-211  or  IC-701  (or  IC-245,  for  that  matter),  the  RM-2  pro* 
vides  memory  and  frequency  control,  including  automatic  band  change  and  memories 
for  four  different  frequencies,  plus  auto-increment  or  single  step  tuning  in  100  Hzt  1  KHz 
or  15  KHz  steps.  The  RM-2  also  provides  automatic  offset  for  repeater  operation  when 
used  with  the  IC-211  or  IC-245.  The  tone  generator  accomodates  operation  of  tele- 
phone type  devices  or  a  two-tone  signal  for  an  external  amp  that  needs  to  be  tuned. 
(Naturally  there  is  no  tuning  needed  on  an  IC-211  or  IC-701,) 

No  one  could  ask  for  a  better  Oscar  station  than  the  IC-211  and  IC-701  together  for 
"mode  A":  and  adding  a  transverter  to  the  IC-701  mode  B  or  mode  J  opens  newer, 
better  satellite  horizons.  Within  the  ICOM  LSI  based  radios  there  is  the  capacity  for 
the  technically  minded  Amateur  to  tune  one  radio  of  the  pair  with  the  VFO  knob  of  the 
other.  (Oscar  transceive,  anyone?)  In  addition,  the  LSI  lends  itself  to  being  controlled 
by  a  parallel  port  on  one  of  the  increasing  number  of  microprocessors  now  available 
for  Amateur  use. 

The  complexity  of  features  built  into  these  ICOM  LSI  twins  will  be  used  for  a  long  time 
into  the  future.  The  possibilities  are  so  numerous  that  even  we  have  not  thought  of  all 
of  them  yet. 


All  ICOM  radio*  »1gnLf1cindy 
exceed  FCC  ■pecjf)f-*tSoit# 
limiting  •purloin  etnlMkm*. 


Shown  left  to  light;    IC-211*  multi-mode  4MHz  trxvr;   RM-2,  remote  microprocessor; 
IC-701,  multi-mode  HF  trxvr;   IC*701PS,  power  supply /speaker. 


ICOM 


II 


ICOM  WEST,  INC. 

Suite  3 

13256  Northrup  Way 
Bellevue  Wash  980O5 
(206i  ;»020 


DISTRIBUTED  BY 


ICOM  EAST,  INC 

Suite  307 

3331  Towerwood  Dnv© 
Dalfas.  Tex         >234 
4)620-2780 


ICOM  CANADA 
7087  Victoria  Drive 

icouver  S.C  V5P  3Y9 
Canada 
«604)32MB33 


Editor: 

Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 


TT 


VK/ZL  OCEANIA  CONTEST 

Phone  &  RTTY 

Starts:  1000  GMT 

Saturday,  October  7 

EndsMOOOGMT 
Sunday,  October  8 

CW 

Starts:  1000  GMT 

Saturday,  October  14 

Ends:  1000  GMT 
Sunday,  October  15 

Sponsored  by  the  New 
Zealand  Association  of  Radio 
Transmitters,  the  contest  is 
open  to  all  amateurs  and  SWLs. 
EXCHANGE: 

RS(T)    plus    serial    number 
starting  at  001. 
SCORING: 

Oceania  stations  score  2 
points  per  OSO  with  VK/ZL,  1 
point  for  QSO  with  Oceania 
other  than  VKJZL  All  other  sta- 
tions score  2  points  per  VK/ZL 
QSOt  1  point  per  Oceania  (other 
than  VK/ZL)  QSO.  Final  score  ts 
derived  by  multiplying  total 
QSO  points  by  the  sum  of 
VK/ZL  call  areas  worked  on  all 
bands.  The  same  VK/ZL  call 
area  worked  on  different  bands 
counts  as  a  separate  multipl  ler, 
ENTRIES  AND  A  WARDS: 

Logs    must   show,    in    this 


order:  date/time  in  GMT, 
caHsign  of  station  contacted, 
band,  serial  number  sent/ 
received.  Underline  each  new 
VK/ZL  call  area  contacted  and 
make  separate  logs  for  each 
band.  Summary  sheet  must 
show  callsignT  name,  address 
(please  use  block  letters), 
details  of  equipment  usedT  and 
for  each  band,  QSO  points  for 
that  band  and  total  of  VK/ZL 
call  areas  worked  on  that  band. 
Allband  score  will  be  total  QSO 
points  mutiplied  by  sum  of 
VK/2L  call  areas  on  all  bands 
while  single  band  scores  will  be 
that  band's  QSO  points  multi- 
plied by  VK/ZL  call  areas 
worked  on  that  band  only,  Sign 
a  declaration  that  all  rules  and 
regulations  have  been  ob^ 
served.  Attractive  colored  cer- 
tificates will  be  awarded  top 
scorers.  Send  entries  to: 
NZART  Contest  Manager, 
ZL2GX,  152  Lytton  Road 
Gisborne,  New  Zealand,  before 
Jan.  31. 

SWL  Section: 

A  VK  or  ZL  station  must  be 
heard  in  a  QSO  and  the  follow* 
ing  details  noted  in  the 
log— date,  time  in  GMT,  call  of 


*Sept  30  Oct  1 
Oct  7-8 


Oct  14*15 


Oct  21  22 


Oct  28-29 

Nov  4-5 

Nov  11 
Nov  11-12 

Nov  1 8-1 S 

Nov  25-26 
Dec  2-3 


Dec  9*10 
Dec  16-17 


Rocky  Mountain  Division  QSO  Party 
California  QSO  Party 
VK/ZL  Oceania  DX  Contest- 
Phone  &  RTTY 

VK/ZL  Oceania  DX  Contest— CW 
Nine  Land  QSO  Party 
RSGB  21/28  MHz— Phone 
Manitoba  QSO  Party 
ARRL  CD  Party-CW 
Jamboree-On*The*Air 
CARTG  Worldwide  RTTY  DX 
"Dominion"  Sweepstakes 
RSGB  7  MHz  SSB 
ARRL  CD  Party— Phone 
CQ  Worldwide  DX— Phone 
CQ  WE  Contest 
ARRL  Sweepstakes— CW 
RSGB  7  MHzCW 
OK  DX  Contest 
IPA  Contest 
Delaware  QSO  Party 
Missouri  QSO  Party 
ARRL  Sweepstakes— Phone 
AM  Austria  Contest 
CQ  Worldwide  DX-CW 
ARRL  160  Meter  Contest 
International  Island  DX  Contest 
TOPS  CW  Contest 
ARRL  10  Meter  Contest 
SOWP  Christmas  CW  QSO  Party 


«  _ 


-described  in  last  issue 


the  VK  or  ZL  station  heard, 
calisign  of  the  station  he  is 
working,  RS(T)  of  the  VK/ZL  sta- 
tion heard,  serial  number  sent 
by  the  VK/ZL  station,  band,  and 
points.  Scoring  is  on  the  same 
basis  as  for  the  transmitting 
section  and  the  summary  sheet 
should  be  similarly  set  out. 
Phone  and  CW  are  combined 
for  SWLs. 
Special  Rules  for  RTTY: 

Classes  include  single- 
operator,  multi-operator,  and 
SWL.  Logs  of  multi-operator 
stations  must  be  signed  by  all 
operators  together  wrth  their 
callsigns.  SWLs  must  show 
both  number  sent  and  the 
number  received  by  the  station 
logged.  Incomplete  entries  are 
ineligible.  Exchange  consists 
of  RST,  zone  number,  and  time 
in  GMT.  Scoring  as  per  CARTG 
zone  chart,  multiplied  by  the 
number  of  countries  worked, 
multiplied  by  the  number  of 
continents  worked  (6  max.). 
World  stations  add  100  points 
for  each  VK  and  ZL  station 
worked  after  the  above  calcula- 
tions, A  station  may  be  worked 
only  once  on  each  band,  but 
may  be  worked  on  another 
band  for  further  multipliers. 
Eligible  country  multipliers  as 
per  ARRL  countries  list  plus 
each  call  district  in  VK/ZL,  J, 
and  W/K.  Contact  with  one's 
own  country  does  not  count  as 
a  multiplier.  Logs  must  show  in 
this  order:  date  and  time  in 
GMT,  call  of  station  worked, 
serial  sent  and  received,  points 
claimed.  Use  a  separate  log  for 
each  band.  Summary  sheet  to 
show  calisign,  name  and  ad- 
dress in  block  letters,  section 
in  which  competing,  details  of 
station,  points  claimed  for 
each  band,  number  of  VK/ZL 
stations  worked,  total  points, 
and  declaration  that  relevant 
rules  have  been  observed.  At- 
tractive colored  certificates  to 
be  awarded  to  the  first  to  third 
places  on  a  world  basis  and  for 
each  country  multiplier  shown 
above.  Logs  must  be  received 
by  the  RTTY  committee  by 
January  1  at  the  following  ad- 
dress: S.E.  Molen  VK2SG,  13 
Pendie  Way,  Pendle  Hill, 
Sydney,  NSW  Australia  2145, 

CALIFORNIA  QSO  PARTY 

Starts:  1800  GMT  Saturday, 

October  7 

Ends:  2400  GMT  Sunday, 

October  8 

This  contest  is  sponsored  by 
the  Northern  California  Con- 
test Club,  Of  the  30-hour 
period,  the  maximum  operating 
time  shall  not  exceed  24  hours. 


Multi-operator  stations  rnayt 
however,  operate  the  full 
30-hour  period.  Times  on  and 
off  must  be  clearly  marked  in  a 
log.  Each  time  off  shall  not  be 
less  than  15  minutes.  All 
amateur  bands  may  be  used, 
and  stations  may  be  worked 
once  on  phone  and  once  on 
CW  on  each  band.  VHF  con- 
tacts are  limited  to  simplex 
operation,  A  California  station 
which  changes  counties  {such 
as  a  mobile  or  portable)  is  con- 
sidered to  be  a  new  station  and 
may  be  contacted  again  on 
each  band  and  mode.  Califor- 
nia stations  may  work  each 
other.  Also.  DX  stations  may  be 
worked  by  California  stations 
for  OSO  points,  but  do  not 
count  as  multipliers. 
EXCHANGE; 

CA  stations  send  con- 
secutive QSO  numbers  and 
county.  Others  send  con- 
secutive QSO  number  and 
state,  province,  or  country. 
SCORING: 

Each  completed  QSO  counts 
2  points.  CA  stations  multiply 
QSO  points  by  the  number  of 
states  plus  Canadian  districts 
(VE/VO  1-8)— 58  maximum. 
Others  multiply  QSO  points 
times  number  of  California 
counties  (58  max.). 

FREQUENCIES: 

CW— 1805,  3560,  7060, 
14060,  21060,  28060. 
SSB— 1815,  3895,  7230,  14280. 
21355,  28560.  Novice— 3725, 
7125,  21125,  28125.  Try  10 
meters  on  the  hour  and  15  on 
the  half  hour  between  1800  and 
2200  GMT. 
ENTRIES  &  AWARDS: 

Log   information  should  in- 
clude date,  time,  band,  mode, 
callsigns,    and    exact    ex- 
changes sent/received.  Please 
remember  to  number  each  new 
multiplier  as  worked.  A  sum- 
mary  sheet  should  be  included 
showing  your  calisign,  name, 
address,   number   of  QSOs, 
total  number  of  multiplier  (5f 
max.),   claimed    score,    anc 
whether  the  entry  is  single-  oi 
multi-operator.    Summary 
sheets  are  available  from  the 
NGCa    Certificates   will    bf 
awarded  to  the  highest-scoring 
station    in   each    CA   county 
state,  province,  or  country,  ^ 
mobile  station  must  make  i 
minimum  of  20  QSOs  to  b' 
eligible  for  a  county  certificate 
Second-    and    third-plac* 
awards   will    be    made   when 
justified.    In    addition,   cer 
tif icates  will  be  awarded  to  th 
highest-scoring    mobile,    po 
table,  and  multi-operator  st« 
tion.  A  plaque  will  be  awarde 
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to  the  in-state  and  out-of-state 
clubs  submitting  the  highest 
aggregate  score. 

All  entries  must  be  sent  to: 
the  NCCC,  c/o  George  Varvit- 
siotes  WB6DSV,  801  Inverness 
Way,  Sunnyvale  CA  94087,  and 
must  be  postmarked  not  later 
than  October  31.  A  business- 
size  SASE  is  requested  with 
each  entry. 


OCTOBER  QRP  QSO  PARTY 

Starts:  2000  GMT 

Saturday,  October  7 

Ends:  0200  GMT 
Monday,  October  9 

Sponsored  by  the  QRP 
Amateur  Radio  Club  Inter- 
national, Inc.,  this  contest  is 
open  to  all  amateurs  and  alt 
are  eligible  for  awards.  Sta- 
tions can  be  worked  once  per 
band;  general  call  is  CQ  QRP 
DE.  .  . 
FREQUENCIES: 

CW— 1810,  3560,  7060, 
14060,  21060,  28060,  50360. 
SSB— 1810,  3985,  7285,  14285, 
21385,  28885,  50385, 
Novice— 3710,  7110,  21110, 
28110.  All  frequencies  ±5  kHz 
to  avoid  QRM,  as  license  per- 
mits. 
EXCHANGE: 

Members  send  RSfD,  state, 
province,  or  country,  and  QRP 
number.  All  others  send  RS(T), 
state,  province,  or  country,  and 
power  input. 
SCORING; 

Each  member  QSO  counts  3 
points;  non-members  count  2 
points  per  QSO;  stations  other 
than  VWVE  count  as  4  points, 
Multipliers  based  on  input 
power  of  transmitter;  greater 
than  100  Watts  —  xl;  25  to  100 
Watts  —  x1,5;  5  to  25  Watts  — 
x2;  1  to  5  Watts  —  x3;  less  than 
1  Watt  —  x5<  Total  score  is 
QSO  points  times  total  number 
of  states  or  provinces  or  coun- 
tries per  band  times  power 
multiplier. 
ENTRIES  AND  AWARDS; 

Certificates  to  highest- 
scoring  station  in  each  state, 
province,  or  country  and  other 
places  depending  on  activity. 
One  certificate  for  the  station 
Showing  three  "skip"  contacts 
using  the  lowest  power.  Send 
full  log  data,  including  full 
name,  address,  and  bands 
used,  plus  equipment,  anten- 
nas, and  power  used.  Entrants 
desiring  results  please  enclose 
a  #10  SASE.  Logs  must  be 
received  by  Oct.  31  to  qualify, 
Send  all  entries  to:  QRP  ARC 
Contest  Chairman,  E.V.  Sandy 
Blaize  N5BE,  417  Ridgewood 
Drive,  Nietairie  LA  70001. 


NINE-LAND  QSO  PARTY 

Starts:  1800  GMT 

Saturday,  October  14 

Ends:  2359  GMT 
Sunday,  October  15 
A  maximum  of  24  hours  of 


the  30-hour  period  may  be 
worked.  The  same  station  may 
be  worked  once  per  band  and 
mode-  If  any  station  changes 
counties,  it  may  be  worked 
again. 
EXCHANGE: 

Nine-land  stations  send  RST, 
county,  and  state.  Others  send 
RST.  state,  province,  or  ARRL 
country, 
FREQUENCIES; 

CW— 1805,  3560,  7060, 
14060,  21060,  28060,  and  VHF. 
SSB— 1815,  3895,  7230,  14280, 
21355,  26600.  and  VHF. 
Novice— 3725,  7125,  21125, 
28125, 
SCORING: 

Each  QSO  is  worth  2  points. 
Scores  shall  be  computed  as 
follows;  9-land —  number  of 
QSOs  times  the  sum  of  the 
number  of  states,  provinces, 
ARRL  countries,  and  9-tand 
counties  times  2  points  per 
QSO,  All  others— number  of 
QSOs  times  number  of  9-land 
counties  times  2  points  per 
QSO. 
AWARDS: 

Certificates  to  top  score  In 
each  9-1  and  county,  state,  prov- 
ince, and  ARRL  country;  2nd 
and  3rd  if  Justified.  Also,  top 
mobile,  portable,  multi-single, 
muFti-multi.  club,  and  Novice 
awards. 
ENTRIES: 

Submit  summary  sheet  and 
log.  Each  new  multiplier  shall 
be  clearly  indicated.  Send  logs 
and  a  large  SASE  to:  III  Wind 
Contesters,  c/o  John  Sikora 
WB9IWN,  8155  Woodlawn 
Street,  Munster,  Indiana  46321, 
for  results. 


JAMBOREEON-THE-AIR 

The  21st  Jamboree-On-The- 
Air  will  be  held  over  the 
weekend  of  October  21  and  22. 
Suggested  starting  time  Is  0001 
hours  local  time  on  Saturday, 
October  21,  to  terminate  48 
hours  later  at  2359  hours  local 
time,  Sunday,  October  22. 
These  are  suggested  times 
only.  Many  stations  find  it  more 
convenient  to  operate  on  the 
Friday  evening  and  each  sta- 
tion is  completely  tree  to  select 
its  own  times  and  periods  for 
operation.  However,  there  is  a 
better  chance  of  finding 
overseas  stations  if  the  sug- 
gested times  are  followed. 

Local  regulations  must  be 
strictly  adhered  to.  Look  for 
stations  around  the  official 
World  Scout  Frequencies,  sug- 
gested by  the  World  Bureau: 
Phone— 3940,  7090,  14290, 
21360,  28990,  53500.  CW— 
3590,  7030, 14070,  21140, 28190. 

This  year's  World  Scout 
Bureau  JOTA  participation 
card  uses  a  "key"  symbol 
denoting  JOTA's  21st  birthday 
and  copies  will  be  sent  to  all 
participants,  preferably  to  unit 
leaders  for  their  units  or  to 


hams  for  presentation  to 
Scouts  at  unit  meetings.  They 
are  available  on  request  from 
Boy  Scouts  of  America,  Atten- 
tion: W2GND.  SUM-0101,  North 
Brunswick  NJ  08902. 

Hams  are  requested  to  sub- 
mit reports  for  consolidation 
and  report  to  the  World  Bureau. 
with  pictures  if  possible  for 
publication. 

K2BSA  at  the  National  Head- 
quarters, Boy  Scouts  of 
America,  will  be  operating  on 
CW,  SSB,  and  SSTV,  and  will 
OS L— same  address  as  above. 

The  World  Scout  Bureau,  in 
conjunction  with  Scouts  from 
Switzerland,  France,  and  from 
the  Boy  Scouts  of  America, 
Trans  Atlantic  Council,  will 
operate  from  a  special  inter- 
national camp  established  at 
the  Centre  Scout  de  Satigny,  a 
small  village  some  15  km  from 
Geneva.  With  the  cooperation 
of  operators  from  the  CERN 
Amateur  Radio  Club,  it  is 
planned  to  operate  several  sta- 
tions simultaneously  on  all 
bands,  including  SSTV,  RTTY, 
and  OSCAR. 

More  information  is  available 
from  Harry  A.  Harchar 
W2GND/K2BSA,  Boy  Scouts  of 
America,  North  Brunswick  NJ 
08902,  (201  >-249-600a 


CARTG  WORLDWIDE  RTTY  DX 
DOMINION"  SWEEPSTAKES 
Starts:  0200  GMT 
Saturday,  October  21 

Ends:  0200  GMT 
Monday,  October  23 

Sponsored  by  the  Canadian 
Amateur  Radio  Teletype  Group, 
VE3RTT.  Not  more  than  30  hours 
of  operation  is  permitted,  with 
non-operating  periods  taken  at 
any  time  during  the  contest. 
Summary  of  times  on  and  off 
must  be  submitted  with  score. 
Use  all  amateur  bands  autho- 
rized for  F1  emission  (RTTY). 
Country  status  as  per  ARRL 
country  list;  KL7,  KH6,  W/K, 
VE/VO,  and  VK  districts  to  be 
considered  as  separate  coun- 

tri  es 
EXCHANGE: 

Messages   will   consist   of 
RSTt  time  in  GMT,  and  zone. 
SCORING: 

All  2-way  RTTY  QSOs  with 
own  zone  will  earn  2  points;  all 
others  as  per  CARTG  zone 
chart  (send  SASE  if  needed). 
Stations  may  not  be  contacted 
more  than  once  on  any  one 
band.  Multiplier  is  number  of 
different  countries  contacted 
including  one's  own  on  each 
band.  Total  score  is  total 
number  of  exchange  points 
times  number  of  countries 
worked  times  number  of  con- 
tinents (6  max.).  Canadian 
bonus  points  to  be  added  last 
—  100  bonus  points  for  each 
VE/VO  contact  on  all  bands. 
ENTRIES  AND  A  WARDS: 

Use  separate  log  sheet  for 


each  band.  Logs  to  contain 
band,  date,  time  (GMT),  RST, 
caJIsigns,  and  exchanges.  Log 
sheets  and  zone  charts  avail- 
able from  CARTG  for  SASE  or 
IRCs.  Logs  must  be  received 
before  Jan.  1  to  qualify.  En- 
graved plaques  to  top  10 
scorers  plus  other  special 
categories.  Certificates  to  top 
scorers  in  each  US,  VE/VO,  and 
VK  district  and  each  country. 
Send  fogs,  summary,  and 
scores  to:  CARTG— VE3RTT,  85 
Fifeshire  Rd.,  Willowdale,  On- 
tario, Canada  M2L  2G9. 

CQ  WORLDWIDE  DX 

CONTEST 

Starts:  0000  GMT 

Saturday,  October  28 

Ends:  2400  GMT 
Sunday,  October  29 

Sponsored  by  CQ  Magazine, 
the  contest  is  open  to  all 
amateurs  worldwide.  Use  all 
amateur  bands,  160  through  10 
meters.  Entry  classifications 
include:  single-op,  single  and 
all  band;  multi-op  (all  band), 
single-  or  multi-transmitter. 
EXCHANGE: 

RSfT)  and  zone. 
SCORING: 

Contacts  between  stations 
on  different  continents  count  3 
points;  stations  on  same  conti- 
nent but  different  countries  1 
point,  except  for  North 
American  stations  only! — con- 
tacts between  stations  within 
North  American  boundaries 
count  2  points.  Contacts  be* 
tween  stations  in  the  same 
country  are  permitted  for  zone 
or  country  multiplier  credit,  but 
have  zero  point  value.  Multi- 
pliers are  number  of  different 
countries  on  each  band.  Final 
score  is  result  of  total  QSO 
points  multiplied  by  sum  of 
zone  and  country  multiplier. 
ENTRIES  AND  A  WARDS: 

Many  various  awards  in  dif- 
ferent classes  and  categories. 
Plaque  to  highest  club  score. 
Logs  should  include  all  times 
in  GMT;  indicate  zone  and 
country  multipliers  onfy  first 
time  worked  on  each  band. 
Logs  must  be  checked  for 
duplicate  contacts;  use 
separate  sheets  for  each  band. 
Each  entry  must  be  accom- 
panied by  a  summary  sheet 
showing  all  scoring  informa- 
tion, category  of  competition, 
name  and  address  in  block  let- 
ters, and  a  signed  declaration 
that  all  contest  rules  and 
regutations  have  been  ob- 
served.  Official  logs  and  sum- 
mary sheets  and  zone  maps 
are  available  from  CQ;  include 
a  large  SASE.  All  entries  must 
be  postmarked  no  later  than 
Dec,  1  for  phone  and  Jan.  15  for 
CW.  Send  togs  to;  CQ  WW  Con- 
test Committee,  14  Vander- 
venter  Avenue,  Port  Washing- 
ton, Llt  NY,  USA  11050. 

Check  CQ  Magazine  for  any 
last  minute  rule  changes! 


TS-1 


SD-1 


The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  All  are 
totally  immune  to  RR  use  plug-in,  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 
accurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair.  Isn't  it  time  for  you  to  get  into 
the  New  Age  of  tone  control? 


ME  -3 


-12 


ST-1 


TS-1    Sub-Audible  Encoder-Decoder  •  Microminiature  in 
size  1  25  k2  0  x  65  •  Encodes  and  decodes  simultaneously* 
$59.95  complete  with  IM  element. 

TS-1JR    Sub-Audible  Encoder-Decoder  *  Microminiature 
version  ol  the  TS-1  measuring  just  10  x  1  25  x  ,65 ,  for  hand- 
held  units  •  $79.95  complete  with  IM  element. 

ME-3   Sub-Audible  Encoder  ■  Microminiature  in  size, 
measures  45  jtlTnf  •  Instant  start-up  •  $29.95  complete 
with  K-1  element. 

TE~8    Eight-Tone  Sub-Audible  Encoder  •  Measures  2.6"  x 
2  0"  x  T  *  Frequency  selection  made  by  either  a  pull  to  ground 
or  to  supply  *  $69.95  with  8  K-1  elements. 

PE-2    Two-Tone  Sequential  Encoder  for  paging  •  Two  call 
unit  •  Measures  \  25  %  2.0  x  .65  •  $49.95  with 2 K-2 elements 


SD-1    Two-Tone  Sequential  Decoder  •  Frequency  range  is 
268.5-  2109.4  Hz  *  Measures  12  x  1.67"  x  .65"  •  Momentary 
output  for  horn  relay,  latched  output  lor  call  light  and  receiver 
muting  built-in  •  $59,95  with  2  K-2  elements. 

TE-12    Twelve-Tone  Sub-Audible  or  Burst-Tone  Encoder  • 
Frequency  range  is  67.0-263.0  Hz  sub-audible  or  1650-4206  Hz 
burst-tone  •  Measures  4.25"  x  2.5  x  15"  -  $79.95  with 
12  K-1  elements. 

ST-1   BursMone  Encoder  *  Measures  95  x  5*  x  .5'  plus 
K-1  measurements  *  Frequency  range  is  1650- 4200 H2  * 
$29.95  with  K-1  element, 

'    COMMUNICATIONS 

SPECIALISTS 

426  W.  Taft  Ave.  Orange,  CA  92667 

(714)  998-3021 


HAMS  ON  49.9 


] 


Radio  amateurs,  caught  up 
in  the  multitude  of  activities 
available  on  our  bands,  often 
fail  to  explore  the  possibilities 
in  other  regions  of  the  radio 
spectrum,  1  believe  49  MHz  is 
one  such  neglected  area, 

49  MHz  (more  specifically, 
49.900  MHz)  opened  January 
19,1977,  to  non-iicensed  opera- 
tors of  any  age.  And,  although 
the  FCCs  intention  to  provide 
a  more  viable  alternative  to  100 
milliwatt  walkte-talkies  on  CB 
channel  14  is  an  honorable 
one,  the  frequencies  hold 
potential    for    the    amateur. 

Perhaps  the  most  alluring 
aspect  of  49  MHz  is  the 
allowance  of  any  type  of 
modulation.  That's  right:  AMr 
FM,  SSB,  SSTV,  RTTY,  CW, 
radio  control  telemetry*  com- 
puter code,  etc.  You  name  It  I 

An  important  consideration, 
and  one  the  XYL  will  appre- 
ciate, is  the  equipment.  It's 
cheap.  Name  another  type  of 
transceiver  that  you  can  pur- 
chase  a  pair  of  for  fifteen 
dollars.  And  most  of  these 
walkie-talkies  function  in  two 
modes,  AM  and  CW— AM  by 
means  of  a  push-to-talk  bar  on 
the  radio  side  and  code  by  a 
keying  lever  on  the  face. 

Part  15,  subpart  D,  low 
power  communications  de- 
vices  of  FCC  regulations,  dif- 
ferentiates, in  terms  of 
technical  specifications,  be- 
tween marketed  equipment 
(Lew,  commercially  available  or 
home  built  in  a  quantity  greater 
than  five  and  not  commercially 
available)  and  home-brew  rigs. 
For  example,  commerciaf 
equipment  may  operate  on 
49.845,  49,875.  or  49.890  MHz 
with  a  modulation  bandwidth 
of  20  kHz  maximum;  li  power  is 
less  than  10,000  uV/m  at  3 
meters  on  the  carrier  frequen- 
cy. Specs  for  home-built  radios 
are  not  as  "tight."  Modulation 
and  rf  carrier  products  must  re- 
main in  the  80  kHz  bandwidth 
between  49.820  and  49.900 
MHz  and  the  rf  power  restric- 
tion is  100  mW  under  modula- 
tion. 

Some  specifications  apply 
to  both  marketed  and  brewed 
transceivers;  sections  15.118 
(e)  and  15-119  (d)  are  identical. 
They  describe  microphone  and 
antenna  parameters.  I  quote: 
"The  device  shall  be  complete- 


ly self-contained  with  the 
antenna  permanently  attached 
to  the  enclosure  containing  the 
device.  If  a  microphone  Is 
used,  it  shall  be  built  into  the 
enclosure.  No  remote  operat- 
ing position  is  permitted  (only 
remote  telemetry  of  data  is  per- 
mitted)." 

Any  reader  desiring  a  com- 
plete copy  of  pertinent  FCC 
regulations  may  send  me  $1.00 
(fm  not  trying  to  make  money, 
only  cover  expenses  of  dupli- 
cating, postage,  etc).  If  you 
simply  have  questions  about 
49  MHz,  a  self-addressed 
stamped  envelope  will  suffice. 

49  MHz  is  quickly  becoming 
popular.  In  fact,  a  radio  club 
devoted  exclusively  to  the 
band  boasts  over  300  members 
in  30  states  and  10  countries. 
The  49'ers  sponsor  contests, 
offer  DX  awards  (25  km  is  rare 
DX  on  this  band,  folks),  and 
compile  lists  of  operators  us- 
ing the  club's  "AA  491'  iden- 
tification numbers.  Informa- 
tion about  the  organization, 
founded  by  Dr.  Michael 
Gauthier  K61CS,  is  available 
from:  49Ters  Radio  Club,  P.O. 
Box  1400,  Downey,  California 
90240. 

While  49  MHz  is  not  the 
future  of  ham  radio,  it  offers 
the  technician  (type,  not  class, 
of  amateur)  a  new  frontier  on 
which  to  experiment  with  flea 
power,  the  Novice  a  band  for 
phone  communications  while 
studying  to  upgrade,  and  some 
members  of  W8UM  (the  Univer- 
sity of  Michigan  Amateur 
Radio  Club)  an  opportunity  to 
build  code  speed.  Certainly 
there  are  many  more  valuable 
uses  for  49  MHz  . .  -  but  why 
stifle  ham  ingenuity  with  my 
suggestions? 

F.  J.  Bartolomei  WD8PCB 

19442  Rockport  Drive 

Rose vi lie  Ml  48066 


J.  B.  FIELDS  UPDATE 

Several  changes  have  come 
about  in  Navy  training  since  I 
submitted  my  article  last 
August  (73t  July,  1978).  For 
one,  code  school  does  not 
graduate  people  at  22  wpm 
anymore  unless  that  speed  is 
stipulated  in  your  orders. 

One  way  to  obtain  the  stipu- 
lation is  to  apply  for  the 
Submarine  Radioman  pipeline 
course  in  "A"  school.  If  you  are 
in  the  top  ten  percent  of  your 


class  and  meet  all  require- 
ments, this  should  be  more 
than  easy.  Recruiters  have  the 
details. 

The  pipeline  grooms  the  "A11 
school  grad  for  leadership  In 
the  fleet.  He  is  taught  main- 
tenance, troubleshooting,  and 
repair  of  all  the  major  pieces  of 
equipment  in  the  radio  shack. 
He  is  also  taught  administra- 
tive and  leadership  skills. 

I  went  through  part  of  the 
pipeline,  RM  "CT1  school,  in 
San  Diego  after  leaving  the 
Grayback.  1  found  the  course 
very  interesting,  fun,  and 
helpful.  As  a  result,  I  took  the 
test  for  Petty  Officer  First 
Class,  passed,  and  have  been 
promoted  to  P01.  The  fine 
leadership  of  my  superiors  on 
the  Gray  back  and  the  Barb  also 
contributed  to  this  success. 

After  "CM  school  I  turned 
down  orders  to  shore  duty 
(never  did  care  for  land- 
lubbers),  requested  orders  to 
an  SSBN,  and  am  now  serving 
on  board  the  USS  Thomas  A. 
Edison-Blue. 

Duty  on  Edison  has  rounded 
out  my  sub  career,  It  is  a 
Polaris  missile  submarine.  We 
have  two  crews  and  take  turns 
on  board  and  in  port.  One  crew 
goes  on  a  three-month  nuclear 
deterrent  patrol  while  the  other 
trains  in  port,  So  I'm  once  more 
enjoying  the  Hawaiian  para- 
dise. 

The  "New  Navy"  concept 
has  brought  some  changes  to 
the  submarine  service.  Being  a 
WWII  sub  vet,  Wayne,  you 
might  be  Interested.  We  no 
longer  take  our  paychecks  to 
the  bars  on  payday3  though  the 
legends  remain.  Today's  sub 
jockey  Is  better  typified  as  a 
well-educated,  happily-married 
professional.  Church  services 
underway  are  well  attended 
and  the  bullying  of  subor- 
dinates Is  no  longer  permitted. 

One  final  change.  Though  I 
spent  two  years  on  the  Barb,  I 
spent  too  much  time  in  schools 
and  in  overhaul  to  complete 
quals,  I  finally  completed  sub- 
marine quals  and  received  my 
Dolphins  on  board  the  Gray- 
back.  What  stories  I  could  tell 
about  the  Graybackl 

J.  Burford  Fields  III  WB7SZC 
FPO  San  Francisco 


TERMINATIONS 

In  reference  to  Carl  Wagar's 
article/'Sidetone  Is  A  Must."  in 
the  August  issue  of  73,  a  basic 
TTL  design  rule  was  broken. 
Mr,  Wagar  states,  "The  pecu- 
liar thing  about  TTL  is  that 
when  you  leave  an  input  uncon- 
nected, it  treats  it  as  though  it 
were  connected  to  a  high  (  +  5 
V)  voltage.  So  here  we  see  that 
one  input  Is  connected  to  five 


volts,  and  when  the  key  is  up, 
the  other  input  acts  as  though 
it  were  connected  to  five 
volts." 

An  unused  input  to  a  TTL 
device  should  not  be  left 
floating,  as  it  can  act  as  an 
antenna  for  noise.  This  is  even 
more  important  on  devices 
with  storage,  such  as  latches, 
registers,  etc.  On  storage 
devices,  unterminated  inputs 
allow  noise  spikes  to  change 
the  contents  of  the  memory.  To 
terminate  an  input  high,  the  in- 
put should  be  held  between  2,4 
V  and  the  maximum  input  volt- 
age. Most  LS  devices  have  a 
breakdown  voltage  greater 
than  7.0  volts  and  can  be 
directly  tied  to  Vcc.  Devices 
specified  with  a  5,5  volt 
breakdown  should  use  a  1 
kilohm  to  10  kilohm  current 
limiting  series  resistor  to  pro- 
tect against  Vcc  transients. 
Another  method  is  to  connect 
the  unused  input  to  the  output 
of  an  unused  gate  that  is 
forced  high  (output  of  an  in* 
verter  whose  input  is  tied  to 
ground).  To  terminate  at  a  low* 
the  input  may  be  tied  to 
ground, 

Although  the  practice  of 
connecting  the  inputs  together 
of  the  same  NAND  or  AND 
function  is  recommended  for 
standard  TTL,  it  should  not  be 
used  with  LS.  The  unused  input 
should  be  tied  high  or  low,  as 
two  inputs  tied  together  not  on- 
ly increase  fan-in,  but  also  in- 
crease input  coupling  capaci- 
tance and  reduce  noise  im- 
munity. 

P.  Keith  MullerWBIEXN 

Andover  MA 


PEOPLE  REPEATERS 

I  am  glad  someone  finally 
spilled  the  beans  about  the 
General  Mobile  Radio  Service; 
thanks  to  WA4EOX  for  a  fine 
article  in  the  August  issue. 

The  monopoly  hams  have 
held  on  repeaters,  even  auto- 
patch  repeaters,  is  now  coming 
to  an  end.  Now  every  citizen 
has  a  right  to  communications 
on  460  MHz.  I  carry  a  little 
grudge  against  my  fellow  hams 
and  former  friends  on  this 
issue. 

I  used  to  be  very  popular 
with  the  local  group— I  was  a 
club  officer,  helped  plan  din- 
ners, worked  exhibits,  etc. 
Then  in  January,  a  CB  emer- 
gency group  approached  me 
about  a  Class  "A"  GMRS 
repeater.  As  I  began  work  on 
their  license,  the  local  two 
meter  hounds  kept  a  watchful 
eye  on  my  operations,  Some 
discouraged  the  whole  idea  of 
people  using  repeaters  without 
having  a  ham  license.  No  one 

Continued  on  page  5$ 
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TOWiR/Tuimig 

RESONATES  YOUR  TOWER 
ON    40,    80    AND    160    ! 


tf» 


<rx 


2f£& 


*gf^a=^ 


fcs*: 


available  for  160 

meters 


Now  you  C3n  easily  uie 
your  entire  tower  and 
present  beam  system  as  a 
complete  low  angle 
radiator  on  40. 80  and  160 
meterv  U  t§  common 
knowledge  inn  a  dipole 
of  inverted-vee  must  be 
at  least  1/2  wave  length 
high  1 120  feel  on  80 
meters!)  '*">  order  (or  it  to 
be  a  low  an^le  radiator. 
But  your  existing  lower,  if 
fed  with  (ho  Stuart  Elec- 
[rank*  TOWEflTUn^ 
can  be  made  to  be  an 
optimum  low  angle 
r  jdidtdi  on  40,  80  and  160 
meters.  The  Stuart 
TOUItftTUnfflcan  be 
Installed  and  easily 
adjusted  to  a  tow  swr  on 
any  lowei  no  matter  what 
the  si*e  or  type.  Tower 
can  be  grounded  or  not. 
RadrjU  not  necessary.  No 
more  haywire  appear- 
ance of  dipole*  and  I- Vs. 
Even  your  wife  will 
itr  The  Stuart 
takes 
up  Virtually  no  extra 
space  but  greatly 
outperform*  dJpoles  and 
l-V's  at  the  same  height 
plus  it  is  easily  adjustable 
from  ground  level  Start 
mak  ing  \  better    contacts 

on  the  40.   80  and   160 

I 

meter  bands  with  an 
antennaV  system  that 
really  gels  put.  The  Stuart 
TOCUtfl  TUrUft  will 
handle  500  watts  output. 


love 
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We  are  so  confident  that 
you  will  like  it  that  we 
offer  a  30  day  money  back 
guarantee  if  you  are  in 
any  way  dissatisfied. 
Priced  from  £129.95 
includes  shipping  in  con- 
tinental United  States. 


STUART  X  ELECTRONICS 


Dept  i 

578  KENNEDY  RD 

AKRON,  OHIO  44305 

(2 IB)  794-9431 
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Here  is  an  exciting  new  device  to  improve  your  reception  on  160t  80, 
the  broadcast  band,  and  on  VLF, 

It  is  well  known  that  loops  pick  up  far  less  noise  than  most  other 
antennas.  And  they  can  null  out  interference.  Now  Palomar  Engineers 
brings  you  these  features  and  more  in  a  compact,  carefully  engineered, 
attractive  desktop  package. 

Unlike  ordinary  direction-finder  loops,  ft  tilts  to  match  the  incoming 
wave  front-  The  result:  Deep  nulls  up  to  70  db.  You  have  to  listen  to 
believe  it! 

Does  the  Loran  on  160  give  you  a  headache?  The  loop  practically 
eliminates  it.  Broadcast  station  2nd  harmonic  ruining  your  DX?  Turn 
and  tilt  the  loop  and  it's  gone.  Does  your  friend  in  the  next  block  with 
his  kilowatt  block  those  weak  ones?  Use  the  loop  and  hear  htm  fade  out. 

Loop  nulls  are  very  sharp  on  local  and  ground  wave  signals  but  usually 
are  broad  or  nonexistent  on  distant  skywave  signals.  This  allows  local 
interference  to  be  eliminated  while  DX  stations  can  still  be  heard  from 
all  directions, 

The  loops  are  Lit2-wire  wound  on  RF  ferrite  rods,  They  plug  into  the 
Loop  Amplifier  which  boosts  the  loop  signal  20  db  and  isolates  and 
preserves  the  high  Q  of  the  loop.  The  tuning  control  peaks  the  loop  and 
gives  extra  preselection  to  your  receiver. 

Plug-in  loops  are  available  for  these  bands: 
150-550  KHz  (VLF) 
540-1600  KHz  {Broadcast) 
1600-5000  KHz  (150  &  80  meters) 

Send  for  free  descriptive  brochure. 

Loop  Amplifier  $67.50;  Plug-in  Loop  Antennas  $47.50  each  [specify 
frequency  band].  To  order  add  $2  packing/shipping*  Calif,  residents 
add  sales  tax. 
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Y\zw  Products 


PROFESSIONAL  GRADE 

MOISTURE  REPELLENT  FOR 

WATERLOGGED  ELECTRONIC 

GEAR 

A  recent  fire  in  the  apartment 
adjoining  mine  resulted  in  con- 
siderable water  and  smoke 
damage  to  most  of  my  posses- 
sions, particularly  the  equip- 
ment in  the  shack.  At  about  the 
same  time,  a  news  release  ar- 
rived describing  a  new  product, 
Chemtronics*  industrial-grade 
DPL*  spray  for  displacing 
moisture  in  electrical  and  elec- 
tronic equipment  and  said  to  be 
especially  effective  as  a  way  to 
get  water-damaged  electronic 
gear  back  in  action  in  a  hurry, 

DPL  sounded  like  it  was  ex- 
actly what  I  needed  to  get  my 
gear  dried  out  and  cleaned  up, 
so  a  call  was  made  to 
WB2GMK,  a  copywriter  at 
Chemtronics'  ad  agency.  A 
couple  of  days  later,  several 
samples  of  DPL  arrived  and  ! 
eagerly  tried  the  product  on  the 
now  rather  sodden  collection 
of  equipment  sitting  on  the 
operating  desk. 

Presto!  It  really  worked  .  , , 
quickly  and  effectively.  No 
doubt  about  it,  the  DPL  certain- 
ly enabled  me  to  get  everything 
shipshape  and  back  in  opera- 
tion with  a  minimum  of  time 


and  effort.  And  white  most  of 
my  gear  may  no  longer  look 
truly  mint,  it  is  all  working  nor- 
mally and  without  the  need  to 
replace  any  parts,  There  hasn't 
even  been  a  blown  fuse  or 
tripped  circuit  breaker;  With 
plenty  of  the  DPL  left,  you  can 
be  sure  that  I'll  routinely  spray 
all  of  my  equipment  with  it 
periodically  in  the  future. 

DPL  is  a  newly-formulated 
industrial-grade  spray  that 
displaces  moisture  when  ap- 
plied to  electrical  and  elec- 
tronic circuitry,  sockets,  plugs, 
and  other  current-carrying 
areas  of  a  device  which  has 
become  wet,  eliminating 
moisture-induced  short  cir- 
cuits. As  a  bonus,  the  treated 
equipment  retains  a  coating  of 
DPL  that  protects  against  rust 
and  corrosion  outdoors  for  six 
months  to  a  year  and  well  over 
a  year  indoors,  New  equipment 
earmarked  for  use  in  wet  areas 
can  be  given  a  light  coat  of  DPL 
as  a  preventive  measure,  DPL 
has  passed  rigid  lab  and  field 
tests  for  salt  fog  and  humidity 
resistance,  and  is  excellent  for 
use  on  communications  gear, 
radar,  pump  motors,  engine  ig- 
nition systems,  and  other  elec- 
trical and  electronic  equipment 
aboard  vessels  of  all  types  and 
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DPL  from  Chemtronics, 


sizes  operating  in  fresh  or  salt 
water. 

Spraying  damp  wiring,  spark 
plugs,  coils,  distributors,  etc., 
will  help  get  waterlogged 
engines  going  again.  Virtually 
any  outdoor  equipment  which 
has  become  wet  due  to  rain, 
leaks,  even  complete  immer- 
sion in  flood  waters,  can  be 
restored  faster  with  DPL,  This 
includes  telephone  equipment, 
vending  machines,  elevators, 
alarm  hookups,  antenna  rota- 
tors, and  a  long  list  of  other 
gear,  in  short,  If  it  uses  elec- 
tricity, DPL  can  help. 

DPL  is  available  exclusively 
through  Chemtronics  distribu- 
tors. Details  may  be  obtained 
by  writing  Chemtronics,  inc., 
681  Old  Wiiiets  Path,  Haup- 
pauQe  NY  11787. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

NEW  MFJ  SUPER  FILTERS 

For  the  past  few  years,  I  have 
used  MFJ  Enterprises'  model 
CWF-2BX  and  SBF-2BX  filters 
for  CW  and  SSB  with  a  variety 
of  transceivers  and  receivers 
with  results  consistently 
superior  to  any  other  internal  or 
external  filters  used,  In  one  in- 
stance, after  trying  the  MFJ  CW 
filter  with  a  $6000  receiver  with 
excellent  mechanical  filters, 
the  performance  with  the  out- 
board unit  was  so  much  more 
pleasing  I  never  again  used  the 
built-in  filters.  The  little  filters 
have  been  used  for  home  and 
portable  operation  both  here 
and  abroad  and  until  a  couple 
of  weeks  ago  I  would  have  said 
that  nothing  could  cause  me  to 
cease  using  them.  Then  I  tried 
MFJTs  two  new  filters,  the 
model  721  Super  Selector  CW/ 
SSB  Filter  and  the  model  720 
Deluxe  Super  CW  Filter.  Like 
their  predecessors,  both  of  the 
new  filters  offer  outstanding 
selectivity  with  remarkable 
freedom  from  the  ringing  and 
attenuation  so  many  other 
filters  introduce,  plus  new 
features  that  make  them  even 
more  effective. 

The  top-oMhe-line  model  721 
Super  Selector  CW/SSB  Filter 
features  a  2-Watt  audio 
amplifier,  swltchable  noise 
limiting,  and  an  input  selector 
for  two  rigs,  The  CW  filter  is  an 
eight-pole  (four  cascaded 
stages)  active  filter  centered 
nominally  at  750  Hz.  It  has  four 
selectable  bandwidths:  180, 
150, 110,  and  80  Hz.  In  the  80-Hz 
position,  the  response  is  at 
least  60  dB  down  one  octave 
from  the  center  frequency.  The 
filter  significantly  reduces 
noise  and  provides  a  very 
useful  improvement  in  signal- 
to-noise  ratio. 

By  using  a  pair  of  stereo 
headphones,  you  can  take  ad- 
vantage of  the  effect  of 
simulated  stereo  reception 
which    conveys   the    narrow 


filtered  signal  to  one  ear  and 
the  unfiltered  signal  to  the 
other.  The  ears  and  brain  reject 
interference  but  allow  off- 
frequency  calls  to  be  heard. 

Among  the  performance- 
enhancing  features  of  the 
model  721  is  a  self-adjusting 
automatic  peak  clipper  for 
SSB.  And  for  CW,  there  is  a 
valley  clipper  which  removes 
background  noise  smaller  in 
amplitude  than  the  received 
signal.  Both  do  a  very  effective 
job. 

The  unit  plugs  into  the  trans- 
ceiver's or  receiver's  phone 
jack  and  drives  a  speaker  or 
earphones  with  2  Watts  of  au- 
dio from  an  amplifier  using  an, 
LM-380  audio  power  IC,  It  may 
also  be  used  as  an  auxiliary 
audio  amplifier.  Power  require- 
ment is  9  to  1 8  V  dc;  an  optional 
ac  adapter  is  available  ($7,95). 
Size  is  a  compact  5"  x  2"  x  6", 
The  model  721  sells  for  $59.95. 
Add  $2,00  for  shipping  and 
handling. 

If  you're  a  CW  enthusiast, 
you're  sure  to  be  impressed 
with  the  new  model  720  Deluxe 
Super  CW  Filter.  It  uses  the 
same  eight-pole  active  filter  as 
the  model  721.  One  reason  for 
the  filter's  outstanding  perfor- 
mance is  that  the  frequency- 
determining  components  are 
hand-selected  to  within  one  Hz 
of  the  nominal  750  Hz  center 
frequency*  providing  very  steep 
skirts.  Also  contributing  to  the 
unit's  performance  is  its  low-Q 
cascaded  design  which  mini- 
mizes ringing,  There  is  also  a 
built-in  self-adjusting  noise 
Mmiter. 

Like  the  model  721,  the 
Deluxe  Super  CW  Filter  plugs 
Into  your  rig's  phone  jack  and 
will  drive  a  speaker  or  phones 
with  its  2-Watt  audio  amplifier, 
A  9-volt  transistor  radio  type 
battery  or  an  external  9  to  18  V 
dc  power  source  is  required  (an 
optional  ac  adapter  is  available 
for $7,95).  The  unit  measures  4" 
x  2"  x  6".  The  model  720  is 
priced  at  $44,95  (include  $2,00 
for  shipping  and  handling}. 

Both  units  are  a  delight  to 
use.  They  provide  several 
selectable  degrees  of  selectivi- 
ty to  suit  varying  conditions  on 
SSB  and  CW  while  also  coping 
with  noise  and  other  problems 
that  can  make  copying  the 
desired  signal  difficult  or  even 
impossible  at  times. 

The  model  721  Super  Selec- 
tor CW/SSB  Filter  and  model 
720  Deluxe  Super  CW  Filter  are 
available  directly  from  MFJ 
Enterprises.  There  is  a  30-day 
money-back  trial  period.  If  you 
are  not  satisfied,  you  may 
return  your  purchase  within  30 
days  for  a  full  refund  (less  ship- 
ping), MFJ  provides  a  one-year 
unconditional  warranty  on  their 
products. 

Continued  on  page  263 
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550  MHZ  COUNTER  KIT 

Performance  You  Can  Count  On 
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DSI  OFFERS  THE  BEST  OF  TWO  WORLDS 

An  unprecedented  DSI  VALUE  ,  .  .in  a 
quality,  LSI  Design,  550  MHZ  frequency  counter 
kit  And,  because  it's  a  DSI  innovation,  you  know 
it  obsoletes  any  competitive  makes,  both  in  price 
&  performance.  The  basic  550  MHZ  counter  &  time 
base  are  factory  assembled,  tested  and  burned-in. 
The  problems  of  bad  LEDS,  IC's,  capacitors,  are 
a  thing  of  the  past  with  DSI  QUIK-KiT®.  But  you 
can  take  pride  in  assembling  the  power  supply,  PC 
mounted  selector  switch,  input  connectors,  and  the 
final  mechanical  assembly  of  your  550  MHZ 
counter,  into  its'  handsome  cabi net. £3G  WITfllihlE 
LEftBlR  BUY  A  ©St  FUEQUENC^  0® BftfEEft* 
KIT-  SAVE  TfMl  &  MONEY  AND BE  ASfUtte© 


SEE  YOUR  LOCAL  DEALER 


y i sa  *  MC 

AMERICAN  EXPRESS 
CK  *  MONEY  ORDER 


CALL  TOLL  FREE  (300)  854-2049 

Calif orna  Resident,  GaEi  Colled  (714)  565-8403 

DSI  INSTRUMENTS,  /JVC, 

4  Ronson  Road  Mo.  G,  San  Diego,  CA  92111 
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OPERATES  ON 

•Batt  6-C  Size 

•DC  8.2  To  14.5  VDC 

•AC  Batt.  Eliminator 

MODEL  3550  KIT 


SPECIFICATIONS 

Time  Base  TCXO  1  PPM  65°  to  85°F 

Frequency  Range  50HZ  to  SS0MHZ 

Resolution  1HZ  to  55 MHZ,  10HZ  to  550MHZ 

Gate  Time  1  second  -  1/10  second 

Sensitivity  25MV  150  &  250MHZ  75MV  550MHZ 

Display  Eight  1/2-inch  LEDS 

Input  Two  S0239  Connectors 

Power  6C-Size  Batt,  15HR,  or  &2VDC  to  14.5VDC 

Current  150  Ma  standby  300  Ma  operational 

3550  KIT  INCLUDES 

•P re-assembled,  tested  counter  board 

•Case,  power  supply,  connectors,  hardware 

•BuilHn  prescaier  &  preamp 

•Gate  Light-  Automatic  Zero  Blanking 

•Automatic  Decimal  Point 

•One  to  two  hours  assembly  time 

•One  Year  Warranty  on  all  parts 

•All  new  parts  -  not  factory  seconds  or  Surplus 

t-101  telescopic  Antenna 3,95 

AC-9  Battery  Eliminator 7.95 

Cigarette  Lighter  DC  Adapter  2.95 

TERMS;  Orders  to  U,S.  and  Canada,  add  $%  to  maximum  oi  £10.00  per  order 
foFshlpplngr'Jia'nditfTg  and  insurance.  To  bM  other  countries,  add  16%  of  tolsl 
order.  California  Residents  add  6%  State  Safes  Tax  : 


Looking  M/est 


Biff  Pasternak  WA6ITF 
24854  C  NewhaU  Ave. 
Newhaif  CA  9 132 1 

I  would  like  to  speak  about  a 
word  I  consider  very  inde- 
cent—the word  is  censorship.  I 
find  this  word  far  more  abhor- 
rent than  any  of  the  seven 
words  which  the  U.S.  Supreme 
Court  recently  ruled  were  to  be 
banned  from  the  airwaves  of 
America. 

Now,  don't  get  me  wrong,  I 
am  in  no  way  in  favor  of  pro- 
fanlty.  Far  from  it.  However,  I 
do  feel  that,  like  beauty,  pro* 
fanlty  lies  In  the  eye  or  ear  of 
the  beholder.  What  concerns 
me  at  a  real  gut  level  is  our 
government  telling  us  what  we 
may  or  may  not  be  permitted  to 
listen  to  via  our  radios— in 
other  words,  government' 
approved  and  -supported  cen- 
sorship. 

This  recent  Supreme  Court 
action  is  based  upon  appeals 
of  lower  court  decisions  in  a 
case  involving  New  York  City 
radio  station  WBAI-FM  and  Its 
airing  of  a  portion  of  a  George 
Carlin  album.  The  particular 
piece  under  discussion  is  en- 
titled "Seven  Words  You1  re  Not 
Supposed  To  Say  On  Radio 
and  TV,"  I  have  heard  this  cut, 
and  for  those  of  you  not  fa- 
miliar with  Mr.  Carlin's  work, 
he  is  one  of  the  new  generation 
of  "avant-garde1'  comics.  He  Is 
considered  by  many,  myself  in- 
cluded, to  be  one  of  today's 
comic  geniuses.  In  this  par- 
ticular rendering,  Mr.  Carlin 
satirizes  the  reluctance  of 
today's  broadcast  media  to 
permit  certain  words  to  be 
used  in  their  broadcasting.  He 
further  states  that  there  are 
other  words  which  he  feels  are 
far  more  indecent  than  those 
the  broadcasters  have  unoffi- 
cially banned.  It  is  comic  satire 
at  its  best,  although  there  are 
people  in  our  society  or  any 
society  who  might  be  offended 
by  such  materia)  and  who  by 
personal  decison  should  not 
listen  to  It  This  I  respect. 
However,  when  someone  says 
that  you  or  I  may  not  listen  to  it 
because  "they"  adjudge  it  to  be 
indecent  by  their  own  personal 
standards,  I  take  exception. 
This  Is  basically  the  crux  of  the 
WBAI  situation  and  the  final 
decision  in  this  matter  by  the 
US,  Supreme  Court. 

WBAI  itself  Is  rather  unique 
In  today's  broadcasting  world. 
It  is  a  totally  noncommercial 
station  which  obtains  the 
monetary  support  it  requires 
from  those  who  listen  to  it  It, 
along  with  Its  sister  stations  In 
Washington,  Los  Angeles,  San 
Francisco,    and    Houston,    is 


owned  and  operated  by  an 
organization  known  as  the 
Pacifica  Foundation,  Both  the 
Foundation  and  its  media 
outlets  believe  in  total  freedom 
of  expression  as  guaranteed  by 
and  under  the  Constitution  of 
the  United  States,  and  the  con- 
tent of  their  programming 
reflects  this  dedication.  I 
suspect  that  it  was  under  this 
directive  that  the  decision  was 
made  to  air  the  Carlin  album. 

Now,  as  I  understand  the 
situation,  and  it  is  quite  com- 
plex at  best,  a  listener  to  WBAI 
found  the  particular  material 
offensive  and  complained  to 
the  FCC  about  it.  Eventually, 
this  action  took  the  entire  mat- 
ter into  the  courts  and  led  to 
the  Supreme  Court  decision. 
All  well  and  good.  However, 
one  thing  really  bothers  me.  If 
a  person  finds  such  material 
offensive,  then  why  does  he 
continue  to  listen?  If  indeed  he 
was  so  disturbed  by  it  why  did 
he  not  exercise  the  best  form 
of  personal  censorship  avail- 
able?  Why  not  just  turn  it  off  or 
tune  to  a  station  whose  pro- 
gram format  was  more  In  line 
with  his  personal  tastes?  1  re- 
sent having  your  tax  dollars 
and  mine  wasted  on  a  matter 
such  as  this  when  all  that  one 
individual  had  to  do  was 
change  the  station.  When  you 
look  at  it  in  this  context,  the 
whole  thing  \s  pretty  dumb. 

What  about  WBAI?  Were 
they  right  or  wrong  in  airing 
this  material?  Frankly,  I  feel 
that  they  were  legally  right, 
even  though  they  exhibited 
poor  taste  and  bad  judgment  In 
doing  so.  I  feel  strongly  that,  as 
a  broadcast  outlet,  WBAI  had 
on  obligation  to  at  least  be 
tasteful  in  what  they  offered 
their  audience.  They  should 
have  realized  that  somewhere 
a  "Priscflla  Goodbody,"  if  I 
may  borrow  one  of  Johnny  Car- 
son's favorite  expressions. 
was  lurking  in  the  woodwork, 
ready  to  pounce  on  them  if 
given  the  opportunity. 

Although  WBAI  should  be 
admonished  for  poor  judg- 
ment, I  do  not  feel  that  one 
isolated  case  should  be  the 
foundation  upon  which  govern- 
ment-approved censorship  is 
erected.  I  would  say  that,  In 
99.9%  of  the  cases,  the  broad- 
cast industry's  self-imposed 
guidelines  have  worked.  What 
the  broadcasters  feel  is  offen- 
sive language  has  always  been 
kept  off  the  air.  Therefore,  if 
the  Supreme  Court  felt  that 
WBAI  was  wrong,  it  should 
have  said  so  and  gone  no  fur- 
ther. It  should  have  looked  at 
the  overall  record  of  the  broad- 
cast industry  and  then  placed 


the  onus  right  where  it  be- 
longed: on  your  shoulders  and 
mine.  It  should  have  left  it  to  us 
to  decide  what  we  did  or  did  not 
want  to  hear, 

220ANDTHEARRL 
DEPARTMENT 

"220  CB  IS  DEAD  AND  THE 
ARRL  SLEW  IT'  read  a  banner 
headline  not  long  ago.  So,  if 
220  CB  is  as  dead  as  the  ARRL 
said  it  was,  why  then  the  action 
at  the  recent  Directors'  meet- 
ing in  Newington  to  investigate 
petitioning  the  FCC  to  give 
Novices  phone  privileges  on 
that  band?  Could  it  be  that 
Newington  was  a  bit  premature 
In  its  self-servmg  praise?  I 
think  so. 

However,  at  least  this  once 
(and  much  to  their  credit)  they 
have  somewhat  admitted  the 
error  of  their  ways  and  have 
taken  what  I  consider  justified 
action.  1  would  like  to  see  cer* 
tain  restraints  placed  on  this 
proposal  so  as  to  minimize  the 
overall  environmental  impact 
there  would  be  if  thousands  or 
maybe  millions  of  new  licen- 
sees were  to  come  to  220.  Ac- 
tually, although  the  restraints  I 
would  like  to  see  imposed  are 
few  in  number*  they  would 
serve  to  protect  already  ex- 
isting activity  and  make  for 
more  orderly  growth  patterns. 
Here  they  are: 

First,  I  would  limit  Novices  to 
a  maximum  of  10  Watts  rf  out- 
put (20  Watts   PEP  SSB}  on 

all  modes.  Second,  rather  than 
have  the  entire  220  MHz  band 
open,  I  would  limit  Novice 
operation  to  223.0-225.0,  to  en- 
sure the  sanctity  of  control  and 
auxiliary  link  channels  and 
thus  keep  repeaters  In  line  with 
control  requirements  as  out- 
lined in  Part  97  of  the  Rules 
and  Regulations.  In  other 
words,  we  should  limit  the 
Novice  operator  who  will  ob- 
viously come  to  220  with  little 
or  no  prior  amateur  experience 
to  a  portion  of  the  band  where 
he  can  learn  operation  without 
harming  an  integral  part  of 
relay  system  operation. 

Third  and  final,  I  do  not  feel 
that  a  Novice  should  be  afford- 
ed the  privilege  of  repeater 
andfor  remote  base  ownership. 
Why  not?  Remember  that  to- 
day the  size  of  one's  bank  ac- 
count is  the  one  and  only  deter- 
mining factor  in  repeater 
establishment,  Figuring  the 
potentfal  number  of  new  spec- 
trum users  such  a  rules  change 
would  bring,  I  feel  both 
that  there  should  be  some  In- 
centive for  a  Novice  to  up- 
grade, and  at  the  same  time 
that  relay  activity  on  a  tech- 
nical level  should  be  [eft  to 
those  most  technically  compe- 
tent. A  newly  licensed  Novice, 
unless  he  happens  to  be  a 
communications  engineer  or 
technician,   will    not   possess 


the  competency  level  neces- 
sary to  own  and  maintain  a 
piece  of  mountalntop  relay 
hardware.  In  essence,  Novice 
phone  privileges  on  220  are  a 
good  idea — but  for  and  on  an 
operational  level  only.  Realisti- 
cally, this  is  what  it  will 
amount  to  anyway,  with  most 
Novices  seeking  out  the  best 
local  repeater  upon  which  to 
gab.  Nothing  wrong  with  that,  I 
like  to  talk  as  much  as  the  next 
ham,  and  it  is  only  through  talk- 
ing with  one  another  that  we 
Iearn+  The  complexity  of  equip- 
ment required  for  220  MHz 
operation  does  not  lend  the 
band  to  untrained  and  or 
uneducated  experimentation. 
Like  144  MHz  and  from  450 
MHz  up,  220  separates  the 
neophyte  from  the  educated 
professional.  If  I  were  going  to 
create  a  new  experimental 
operations  subband  for  the 
Novice,  the  absolute  maximum 
I  would  go  would  be  50  MHz, 

This  leads  me  to  another 
point.  True,  repeater  growth  on 
220  has  slackened  off  with  the 
opening  of  the  new  144.5  to 
145.5  subband,  but  the  50  to  54 
MHz  region  is  in  even  more  dire 
straits.  Unless  six  is  open  to 
some  exotic  DX.  it  becomes 
dead,  wasted  spectrum.  Even 
in  a  city  the  size  of  LA,  hear- 
ing activity  is  far  from  a  day-to- 
day occurrence.  The  fact  is 
that  the  CBers  could  probably 
walk  in  and  take  over  without 
much  notice  if  they  wanted  to. 
If  any  band  needs  a  shot  of  ac- 
tivity, it  is  six,  and  I  would  love 
to  see  the  ARRL  proposal  for 
extended  Novice  privileges  in- 
clude this  band,  possibly  with 
full  privileges.  That  Is  the  place 
to  experiment— not  on  a  devel* 
oping  band  like  220.  Used  com- 
mercial AM  equipment  and 
older  SSB  equipment  is  cheap 
and  plentiful,  and  there  are 
many  low-band  FM  boat  an- 
chors still  available  for  a  pit- 
tance. Six  needs  the  activity  far 
more  than  220,  and  f  cannot 
think  of  a  better  way  to  get  it. 

Now,  I  realize  that  this  latter 
proposal  will  raise  cries  of  in- 
dignation from  the  miniscule 
(by  overall  comparison)  num- 
ber of  amateurs  who  reside  on 
six,  in  the  same  way  I  expect 
the  ARRL's  220  Novice  pro* 
posal  to  meet  with  similar  cries 
of  distress  from  those  ama- 
teurs already  there.  I  have  but 
one  answer.  If  it  were  up  to  me, 
I  would  rather  see  licensed 
Novice  amateurs,  Individuals 
who  have  shown  some  proof  of 
their  abilities,  Inhabiting  both 
bands,  than  have  a  total  of  9 
MHz  of  "10-4,  Good  Buddy- 
Over  To  You,"  Sure,  220  is 
"full"  in  southern  California 
and  growing  in  other  populous 
areas  as  welL  But  travel  across 
the  country  and  listen  for 
yourself.  Try  to  get  a  QSO  on 
either  band.  You  can  call  your 
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Never  before  ha*  »iru  transceiver 
approached  the  capabilities  of  tht* 
Palomar  PTR  130k! 

It's  the  first  completely  WHlltl 
functional  transceiver  ewer  made 

availably  to  the  public* 

The  Palom  ji  PTR  1  30k    is  a 
in miti funded  mobile  transceiver 


eapahle  ol  operattnit  in  100  cycle 

resolution  from    100  KH/  to 

30  IV1H/  m  all  modes  of 
transmission  and  reception. 
Instant  frequency  selection  is 
available  with  the  touch  of 
a  finger. 

The  Palomar  PTR  130k. 


technology  is  pure  space  aue     .  . 
the  price  is  strictly  down  to  earth 
Send  for  our  full  color 
brochure  to: 

Palomar  Electronics  Corpo 
665  Opper  Street 
Escondido,  CA  92025 
Telephone:  (714)  746-2666 
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lungs  off  all  day  and  get  nary  a 
-esponse,  I  may  live  in  Los 
Angeles,  but  I  do  not  judge 
overall  220  activity  by  what  I 
near  here,  Six?  A  few  repeaters 
and  a  tad  of  SSB,  and  the  only 
-eal  activity  comes  with  E  or  F2 
skip-  Even  then,  half  of  it  is  still 
MVI.  At  least  out  here  six  won't 
se  hurt  one  iota  and  220  will 
:jet  a  lot  more  crowded.  Else- 
where? Probably  a  lot  more 
people  will  discover  that  there 
s  a  world  above  148  MH2, 


TWO  METER  EDUCATION 
DEPARTMENT 

As  you  learned  last  month, 
he  SCRA  has  changed  its 
)verall  structure  and  split  into 
wo  parallel  organizations. 
Vitti  this  column,  I  will  put  the 
SCRA  name  to  rest;  herein- 
ifterf  I  will  refer  to  the  two 
>rganizations  as  SMA-144  and 
5MA-220. 

SMA-144  has  been  quite  ac- 
ive  in  a  number  of  areas, 
ilthough  most  of  their  major 
irojects  have  been  of  an 
iducational  nature.  They  have 
entered  Into  one  joint  project 
wth  the  southern  California 
chapter  of  Sidewinders  on  Two 
0  produce  a  10*minute  educa- 
ional  "repeater  QSTF"  the  pur- 
«ose  of  which  will  be  to  ac- 
ruaint  area  FMers  with  modes 
■ther  than  repeater  and  FM 
■peration.   It   will   include  ex- 


amples of  such  diverse  opera- 
tions as  EME,  weak  signal  SSB 
long-haul,  and  OSCAR  work,  to 
name  but  three.  The  tape, 
which  will  be  produced 
through  the  facilities  of  the 
West  link  Radio  Network,  will 
also  explain  our  two  meter 
band  pian  covering  all  modes 
and  why  it  is  important  that  all 
amateurs  respect  this  gentle- 
men's agreement.  Copies  will 
be  sent  free  to  all  SMA-144  2 
meter  repeaters  for  dissemina- 
tion to  users  as  a  OST.  Also, 
copies  of  this  area's  band  plan, 
along  with  an  updated  version 
of  the  "User  Operations  Guide 
and  Repeater  Listing/'  will  be 
available.  In  the  case  of  the 
area  band  plan,  SMA-144  in- 
tends to  distribute  several 
thousand  copies  to  all  area 
equipment  outlets  and  request 
that  one  be  given  free  to  each 
purchaser  of  any  new  or  used 
two  meter  radio.  The  "User 
Operations  Guide  and  Repeat* 
er  Listing"  will  be  updated  to 
Include  the  myriad  of  new 
recognized  FM  and  SSB  calling 
channels  and  established  area 
two  meter  nets.  This  publica- 
tion is  available  for  25c  plus  an 
SVa"  x  11"  SASE  with  30C 
postage  from  SMA-144T  PO  Box 
2606,  Culver  City  CA  90230, 


FLYING  220  DEPARTMENT 
Dave  Freedland  WA6QXR  is 


an  attorney,  and  his  job  con* 
st  ant  I  y  sees  him  traveling 
hither  and  yon.  Recently,  Dave 
took  a  Wilson  220  MHz  hand- 
held along  on  a  flight  from 
Knoxville  to  Los  Angeles  via 
Chicago,  His  hand-held  was 
equipped  with  the  two  most 
popular  220  repeater  pairs;  the 
high  and  low  .34/.94S  and  223,5 
simplex,  As  they  flew  north 
toward  the  Chicago  area,  Dave 
reported  a  myriad  of  relay 
operations  on  both  .34/, 94 
pairs,  with  call  prefixes  in- 
dicating the  east  coast.  He 
found  that  the  Chicago  area 
had  a  rather  high  level  of  activi- 
ty, with  both  repeater  and 
simplex  activity  apparent.  In 
fact,  as  his  aircraft  was  making 
its  descent  into  the  Chicago 
area,  he  overheard  a  QSO  on 
223.5  simplex  in  which  the  par- 
ticipants were  discussing  220 
DXing.  Although  he  was  quite 
tempted  to  shake  them  up  by 
breaking  in  with  his  "6"  call,  he 
decided  to  let  discretion  be  the 
better  part  of  valor  in  this  case. 
After  leaving  the  Chicago  en- 
virons, Dave  heard  no  other  ac- 
tivity on  his  three  select  chan- 
nels until  he  was  around  the 
Denver/Pueblo,  Colorado,  area, 
where  he  noted  a  rather 
whomping  signal  he  assumed 
to  be  a  220  repeater  in  that 
area.  Losing  that  as  he  winged 
westward  toward  L.A.,  the  next 
signal  he  heard  was  the  ML 


Wilson  "high"  .34Z.94  (WR6AJI) 
as  he  crossed  Nevada.  When 
he  reached  the  Nevada/Califor- 
nia border,  his  "home"  ma- 
chine, WR6AWQ  on  Loop  Can- 
yon above  Sylmar,  was  audible. 
To  DaveT  hearing  'AWQ  meant 
he  was  home. 

Nowr  while  this  is  by  no 
means  a  conclusive  survey  of 
all  220  activity,  it  is  a  good  in- 
dicator of  what  is  where.  I 
thought  it  might  interest  you. 
One  thing.  If  you  ever  do  your 
own  survey,  or  just  want  to 
operate  "air  mobile"  from  a 
commercial  airliner,  remember 
that  before  you  turn  on  that 
handheld,  you  must  obtain 
permission  from  the  captain. 
He's  the  boss,  and  his  word  is 
the  law  on  the  matter. 
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DX 


Chuck  Swan  N5KC 
5115  Menefee  Drive 
Dallas  TX  75227 

In  celebration  of  the  begin- 
ning of  a  new  sunspot  cycle 
that  promises  to  put  all  the 
deserving  DXers  on  the  "Honor 
Roll/'  and  also  because  Wayne 
found  an  editor  who  would 
work  teheap,  73  Magazine  is 
beginning  a  new  monthly  DX 
column  with  this  Issue. 

This  first  column  will  serve 
mainly  as  an  introduction  to  the 
new  73  Magazine  DX  col- 
umn and  will  give  you  a  pre- 
view of  some  of  the  many 
features  you  can  expect  to  find 
each  month.  Our  atm  is  to  keep 
you  informed  of  what  Is  hap- 
pening on  all  fronts  of  the  DX 
scene,  including  upcoming  DX- 
peditions,  new  countries,  new 
prefixes,  QSL  Information,  pic- 
tures and  stories  on  interesting 
DXers,  tips  for  the  newcomers, 
and  many  more  features.  Let 
us  know  what  interests  you 
have  concerning  DX,  If  we  are 
not  covering  your  areas  of  in* 
terest,  then  let  us  hear  from 
you. 

We  plan  to  cover  most  of  the 
DXpeditionsT  not  only  in  ad- 
vance, but  also  later  with  in^ 
depth  articles,  plenty  of  pic- 
tures, and  even  some  of  the 
behind-the-scenes  goings-on. 

Pictures!  We  plan  to  print 
pictures,  lots  and  lots  of  pic- 
tures. Even  some  full-color 
shots  of  many  of  the  major  DX- 
peditlons.  We  are  also  plan- 
ning on  a  monthly  "DX  Photo 
Album"  page  containing  ten  or 
so  pictures  on  each  side  of  the 
same  page  that  you  can  tear 
out  and  keep  at  the  rig  for 
handy  reference.  Just  think,  at 
last  you'll  know  what  that  jerk 
who  keeps  covering  you  up  in 
the  pileups  looks  like,  just  in 
case  you  ever  run  into  him  in  a 
dark  alley  some  night.  Also,  it 
might  keep  the  DX  stations 
from  "standing  by  for  the  YL"  if 
they  could  see  that  the  YL  is 
really  a  60-year-old  OM  with 
hairy  legs  and  a  beer  belly  fak- 
ing the  voice  in  order  to  get  a 
contact.  And  don't  think  it  isn't 
done  every  day.  So  send  us  pic- 
tures of  yourself,  the  rig,  the 
antenna  system,  etc,  The  more 
pictures  we  get,  the  more  we 
can  print. 

That  brings  us  to  editorials. 
We  probably  won't  have  edfto* 
rials  per  se  in  this  column*  I'm 
sure  not  going  to  try  to  com- 
pete with  Wayne,  but  from  time 
to  time  we  would  like  to  have  a 
sort  of  point/counterpoint  with 
guest  editorials  taking  the  pro 
and  con  sides  of  some  topic  of 
DX  interest.  Just  send  us  about 


500  words  on  any  DX  topic 
which  you  feel  strongly  about. 
Either  for  or  against.  When  we 
receive  both  sides  of  the  same 
issue,  each  presented  in  a  fair- 
ly coherent  and  intelligent 
manner,  we  will  print  them  side 
by  side  in  the  same  column. 
This  will  allow  a  printed  forum 
to  air  legitimate  complaints,  as 
well  as  give  a  chance  to  show 
both  sides  of  issues  that  are  im- 
portant to  DXers  and  hamdom 
in  general.  Feedback  on  these 
guest  editorials  will  be 
printed  in  the  regular  letters  to 
the  editor  section.  We  don't 
want  to  debate  any  issues  in 
this  column— just  air  both 
sides.  All  editorials  wilt  be 
identified  with  the  author's 
name  and  call,  so  be  sure  to  in- 
clude that  information. 

Planned  also  is  a  p(DXer  of 
the  montht1  profile  on  some  ac- 
tive DXer  each  month.  Not 
necessarily  a  "big  gun'T 
leading  the  honor  roll  or 
somebody  just  back  from  a  DX- 
pedition  to  Clipperton, 
although  we  will  have  them 
also,  but  usually  just  a  guy  or 
gal  who  is  an  active  DXer 
whom  we  feel  you  might  like  to 
know  more  about.  Here  again 
we  will  need  some  feedback 
from  you  letting  us  know  who 
some  of  the  DXers  are  that  you 
would  like  to  read  about.  We 
not  only  want  to  cover  his  DX 
life,  but  we  also  want  to  take 
you  backstage  as  well  and  find 
out  if  he  beats  his  wife  and 
kicks  his  dog,  or  vice  versa, 
and  whether  he  drinks  his 
Coors  on  tap  or  right  out  of  the 
bottle.  Nothing  short  of  a  QSL 
from  Bouvet  will  keep  us  from 
telling  alt, 

Now,  if  you  can't  appreciate 
the  significance  of  a  QSL  from 
Bouvet,  then  you  are  obviously 
a  newcomer  to  DXing.  But  hold 
on,  because  we  plan  to  have  a 
special  section  just  for  you 
each  month.  It  has  been  said 
that  there  are  only  two  kinds  of 
hams,  those  who  are  DXers 
and  those  who  wish  they  were. 
Believe  it  or  not,  the  FCC 
issues  an  average  of  17,000 
amateur  radio  licenses  each 
month.  This  figure  may  pale 
when  compared  to  the  300,000 
or  so  CB  licenses  which  are 
issued  each  month,  but  it  is  a 
very  healthy  figure  for  ham 
radio. 

Let's  be  generous  and  figure 
20%  of  those  newly  issued 
ham  licenses  to  be  renewals  or 
upgrades  of  existing  licenses. 
That  still  leaves  13,400  new 
hams  being  licensed  each  and 
every  month.  Now  if  only  25% 
of  those  13,400  new  hams 
become    DXers,    and    we    all 


know  the  figure  is  much  higher 
than  that  (after  all,  what  else  is 
there?),  that  means  that  over 
100  new  DXers  are  coming  on 
the  HF  bands  every  day.  Now 
you  know  why  the  demand  for 
even  the  most  common  DX  can 
never  be  satisfied.  It  kind  of 
makes  you  want  to  clean  up 
our  DX  act  when  you  realize 
how  many  newcomers  every 
day  are  learning  lifelong 
operating  habits  by  listening  to 
the  way  you  operate. 

In  an  attempt  to  help 
alleviate  the  mass  confusion 
facing  newcomers  to  DX,  espe- 
cially the  ones  not  only  new  to 
DX,  but  new  to  ham  radio  as 
well,  we  will  have  a  monthly 
"Novice  Corner"  explaining 
some  of  the  terms  and  pro- 
cedures particular  to  DXlng, 
Vm  sure  we  can  all  remember 
the  first  time  we  heard  that  the 
only  way  to  get  a  QSL  from  a 
DX  station  that  we  had  just 
contacted  was  to  QSL  via  his 
manager  with  an  SASE  or  with 
an  SAE  and  IRCs,  and  thinking 
that  that  would  be  great  but 
what  is  an  SASET  an  SAEf  IRC, 
or  QSL  manager?  Those  are 
some  of  the  terms,  etc.,  that  we 
will  be  explaining  in  detail 
each  month. 

Along  with  the  new  DX  col- 
umn, 73  Magazine  is  also  in- 
troducing a  new  DX  Awards 
Program.  Complete  details  on 
this  new  program  can  be  found 
in  next  month's  issue,  so  I  will 
just  hit  the  high  spots  here.  The 
basic  concept  is  a  ''Worked  the 
World"  series  of  awards  con- 
sisting of  a  separate  award  for 
each  of  the  six  continents. 
Each  award  will  be  earned  by 
contacting  a  certain  percen- 
tage, approximately  80%,  of 
the  countries  of  that  continent. 
There  will  be  a  "Worked 
Europe"  award,  a  "Worked 
North  America"  award,  etc. 
One  interesting  thing  about  the 
"Worked  North  America'1 
award  is  the  requirement  of 
working  most  of  the  states  as 
well  as  the  other  countries. 
Central  America  and  the  Carib- 
bean will  count  towards  the 
"Worked  South  America" 
award. 

Elsewhere  In  this  issue, 
you'll  find  information  about 
contacts  made  on  channelized 
ten  meter  AM.  This  is  an  effort 
to  stir  interest  on  this  "use  it  or 
lose  it"  band.  No  contacts  prior 
to  the  announcement  date  will 
count  toward  any  of  these 
awards.  That  way  everyone  will 
have  the  same  chance  for  the 
special  awards  given  for  the 
first  one  awarded  on  each 
band/mode.  The  awards  are 
very  handsome  and  comple- 
ment each  other  nicety, 

As  you  can  see,  we  have 
quite  a  few  things  coming  up  in 
the  DX  department  here  at  73. 
I'm  sure  even  more  ideas  will 
develop  as  we  go  along  and  as 


we  receive  more  input  from  you 
readers  on  which  features  you 
like  and  which  features  you 
dislike.  So  again,  let  us  hear 
from  you.  Please  direct  all  cor- 
respondence to  me:  Chuck 
Stuart  N5KC,  5115  Menefee 
Drive,  Dallas  TX  75227,  USA. 

DX  NOTEBOOK 

Iraq  YI1BDG 

Government  permission  was 
received  on  May  1st  to  operate 
at  any  time  on  10  through  80 
meters  using  100  Watts.  Hopes 
are  high  that  the  contest  group 
from  YU1BCD  will  be  allowed 
to  operate  the  station  during 
the  CQWW  DX  contest  this  fall. 
This  would  be  a  high-power, 
multi-muiti  operation  that 
should  put  a  king-sized  dent  in 
the  number  needing  Iraq.  The 
Radio  Club  of  Baghdad  is 
steadily  growing.  Look  for 
them  from  1400Zto  1700Zmost 
mornings  around  14220, 
Sometimes  when  things  get  a 
bit  crowded  they  will  move  to 
14310.  Just  look  for  the 
pileups.  You  can  also  QSL 
directly  to  The  Radio  Club  of 
Baghdad,  PO  Box  5864, 
Baghdad,  Iraq. 

St.  Lucia  VP2LBH 

Bob  Hardy  K2IGW  plans  to 
operate  the  CQWW  DX  contest 
from  St.  Lucia.  Look  for  him 
before  and  after  the  contest  as 
well.  QSL  to  341  Tracey  Lane, 
Grand  Island  NY  14072, 

Midway  Island  KM6BI 

QSLs  for  the  period  from 
January  1,  1973,  to  August  1, 
1978,  can  be  sent  to  John 
Daugherty,  1019  Larencord, 
Lancaster  OH  43130; 

Willis  Island  VK9ZM 

Look  for  this  one  in  the  15 
meter  Novice  band  just  below 
21200. 

United  Arab  Emirates  A6XP 

Bob  reports  that,  for  now,  all 
amateur  operation  in  the  UAE 
has  been  halted  and  no  new 
licenses  are  being  issued. 

Amsterdam    and    St,    Paul 
Islands  FB8ZM 

Look  for  Henry  at  4040  from 
1000Z  to  1 100Z.  Then,  at  14225, 
find  W4LZZ  as  MC.  Later, 
around  0400,  Henry  can  usually 
be  found  on  14225  with  W0AX 
and  sometimes  FH8CY.  QSL  to 
W4LZZ. 

Solomon  Islands 

The  Solomon  Islands  gained 
their  independence  on  July  7, 
1978.  The  new  prefix  is  H44, 
replacing  the  old  VR4,  Suffixes 
remain  the  same. 

Market  Reef  OJ0BW 

This  one  was  definitely  a 
phoney.  Save  your  postage  and 
IRCs. 

Continued  on  page  257 
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CURTIS  8043 

retires  with 
honors 


ut  look 
at  our 

NEW  STARS! 

•  8044;  Keytr-0n-A-Chlp*(BeiitecMB043y . .  $14.95 

Apr  75  ffll.FW,  71  OST.  RKHo  WW  75.  Wffit  Mbk  7771 

•  8044  3;  IC.PCB.SocitGt.Manual 24,95 

•  8044-4;  SemiKtt 54,95 

* BQ45;  Mom Keyiurt  On-A  Crrip IC..^  59.95 

•  8045-1;  IC.PCB, RFO .Sockets, Manuai.  . .  89.95 

•  8047;  Mmage  fcMiwor?  On-A  Chip  IC. , .  39.95 

8047-1;  K.PCB^AM,  Sorters,  MamiiL . .  69,95 
\m  IUI  m  tfttt  te  pwt*ft  a*  Im*d 

EK-430:C*A0SKeytr'ffii7lMT) 124.95 

K-440A;  tostnjetekeytr*  (itaTiKT) 224.95 

System  4000  Ham  Cornputtnw«i«i7aosT).  (write} 
Curtis  Electro  Devices.  Inc. 

1415)3*4-3136 


Boi4M0  Mountain  View.  CA  94040    l^^Rf 


JAN  CRYSTALS 

KEEP  YOU 

ON  THE  AIR 


CB 

CB  standard 

2  meter 

Scanners 

Amateur  Bands 


General 

Communication 
Industry 
Marine  VHF 
Micro  processor 
crystals 


easy 

to 

charge 


masier  charge 


BANKAMEROftO 


Send  JO5  for  our  latest  catalog 
Wnte  or  phone  for  more  detatis 

2400  Crystal  Drive 

Ft    Myers,  Florida  33901 

all  phones  {813}  936-2397 


J2 


pil/yi 


m/i  d 


NAC/22CNM  50  6 


N''fliw|  cflj)ft/tfflt 


(4Jf 


t701/b 


■■■ 


RPT  5QB  Kit  . 
RPT  144BKit  . 
RPT  2 2  OB  Kit  , 
RPT432BKit. 
RPT50BW/T  . 
RPT  144B  W/T 
RPT  220B  W/T 
RPT  432  B  W/T 


Repeater 
Repeater 
Repeater 
Repeater 
Repeater 
Repeater 

Repeater 
Repeater 


6  meter- 

2  meter— 
220  MHz 

432  MHz 
6  meter- 
2  meter- 
220  MHz 
432  MHz 


25w-complete  (less  crystals) 
15w -complete  (less  ay  stab) 

—  15w -complete  (less  crystals) 

—  I  Ow -complete  (less  crystals) 
25 w -factory  wired  &  tested 
15w-factory  wired  &  tested 

-15w -factory  wired  &  tested 
-lGw  -factory  wired  &  tested 


$499.95 
499.95 
499.95 
579.95 
79995 
799.95 

799.95 
849.95 


V5 


f  engineering 


maMer  rharq< 


Division  of  Brown  ion  Electronics  Corp. 
320  WATER  STREET  /   BINGHAMTON,  NY.  1  3901    /  Phone  607-723-9574 
Prices  and  specif  tea  Tit*ns  subject  W  change  without  notice,    /  Export  prices  slightly  higher. 
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RTTY  Loop 


Marc  L  Uavey,  M.D.  WA3AJR 
4006  Wmfee  Road 
Rartdatfstown  MD  21133 

So  far  in  this  column,  with 
few  exceptions,  references  to 
Teletype™  machines  have 
been  to  the  Model  15  or  Model 
19.  While  I  have  felt  justified  In 
using  these  old  workhorses  as 
typical  of  the  amateur  station, 
many  of  you  have  taken  me  to 
task.  Although  a  great  many  of 
you  own  Model  15s  or  Model 
19s,  many  of  you  don't,  and  re- 
quests for  information  on  other 
machines  have  arrived,  I 
humbly  comply. 

Going  way  back,  I  doubt  if 
there  are  still  many  Model  12s 
In  service.  This  was  the  first 
Teletype  machine  generally 
available  to  amateurs.  Most  of 
them  were  manufactured  in  the 
mid-1940s,  and  they  were  built 
to  last!  These  machines  fea- 
tured  six  individual  selector 
magnets,  a  "latch*'  magnet, 
drew  enough  current  to  heat 
the  shack,  and  produced 
enough  RFI  to  jam  the  neigh- 
bor's radio.  Still,  it  worked,  and 


got  many  a  ham  on  RTTY.  An  in- 
teresting feature  is  that,  unlike 
more  modern  machines,  the 
Model  12*s  carriage  moved 
back  and  forth  with  the  paper 
roll,  much  as  a  standard 
typewriter  does. 

The  Model  15  was  the  next 
version  introduced  by  the 
Teletype  people.  We  have 
discussed  this  machine  rather 
extensively  in  the  past,  and  will 
say  very  little  now.  Notable  are 
the  facts  that  in  the  Model  15, 
the  carriage  is  stationary,  while 
the  type  basket  moves,  and  two 
selector  magnets  run  on  the 
"standard"  60  mA  loop. 

Progress  being  inevitable, 
the  Model  26  was  introduced  as 
a  successor  to  the  Model  15.  In- 
tended as  a  replacement  for 
that  somewhat  noisy  machine, 
widely  in  use  in  wire  services 
and  pressrooms,  it  was  small- 
er, lighter,  and  quieter.  In- 
terestingly, it  featured  a  return 
to  the  moving  carriage,  as  on 
the  Model  12.  Instead  of  type 
pallets,  as  previous  machines 
used,  it  introduced  a  type 
wheel,  which  was  rotated  to 
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bring  the  correct  character  into 
position  prior  to  striking  it.  You 
might  visualize  it  as  an  early 
Selectric  (IBM,  forgive  me!). 
Unfortunately,  although  the 
Model  26  was  smaller,  lighter, 
and  quieter  than  the  Model  15, 
it  was  much  less  durable. 
Under  constant  use  they  just 
didn't  hold  up,  and  many  were 
sold  to  the  amateur  market  in 
the  iate  1950s. 

The  next  series  to  be  in- 
troduced by  Teletype,  and  for 
many  years  the  sine  qua  non  of 
RTTY,  was  the  Model  28.  Not 
just  one  machine,  the  Model  28 
is  a  series  which  includes  page 
printers,  perforators,  and  trans- 
mitting-distributors.  Since  it 
comes  in  so  many  styles,  let  me 
take  a  moment  to  explain  three 
commonly  used  designators: 
HO— stands  for  "Receive 
Only."  This  is  just  a  printer; 
no  keyboard,  no  tape, 
KSR—  stands   for   "Key- 
board Send  Receive."  This 
Is   the   printer  with    key- 
board; no  tape. 
ASR— stands   for   "Auto- 
matic Send  Receive."  Here 
is   the   printer,   keyboard, 
reperforator   and    trans- 
mitting-distributor.    A 
whole  station! 

En  general,  the  Mode!  28 
series  of  machines  is  a  modern, 
quiet  line  that  is  easily  inter- 
faced for  most  amateur  appli- 
cations. With  it,  we  return  to 
the  stationary  carriage  of  the 
Model  15,  but  rather  than  in- 
dividual lever-type  pallets  or  a 
type  wheel,  there  is  a  type  box 
containing  the  individual  type 
pallets,  which  are  driven  by  a 
printing  hammer.  This  makes 
for  a  quiet,  efficient  machine. 

Unlike  the  Model  15,  where 
the  terminal  strips  used  to  con- 
nect the  machine  are  located 
along  the  side  of  the  teleprinter 
itself,  the  distribution  for  most 
28*series  machines  is  accom- 
plished through  three  large 
strips  mounted  in  the  rear  of 
the  cabinet.  There  are  three 
strips  on  the  cabinet,  from  left 
to  right,  TB-751,TB-752,  and  TB- 
753.  Each  of  these  strips  nor- 
mally has  ten  terminals.  Thus, 
terminals  one  through  ten  are 
on  TB-751,  eleven  through 
twenty  are  on  TB-752,  and 
twenty-one  through  thirty  are 
on  TB-753.  The  ac  power  is 
brought  in  to  terminals  29  and 
30,  usually  through  Z-751,  an 
electrical  noise  suppressor 
mounted  on  the  base.  The  in- 
coming signal  is  filtered 
through  Z-752,  and  then  on  to 
terminals  5  and  10.  Terminal  10 
is  destined  for  the  electrical 
motor  control  unit,  deep  in  the 
bowels  of  the  machine.  The 
signal  returns  to  terminal  9, 
where  it  surfaces,  does  a  hair- 
pin turn  through  a  jumper  to  ter- 
minal 8,  and  dives  down  again, 
bound  for  the  keyboard  con- 
tacts. After  squeezing  through 


another  noise  suppressor,  and 
clicking  through  the  keyboard, 
the  signal  races  upward  and 
makes  another  pass  through 
the  terminal  strip,  coming  out 
at  terminal  7,  goes  around 
another  jumper  to  terminal  6, 
and  makes  one  more  dive  to  the 
selector  magnets.  That  trip 
ends  up  at  terminal  5 — remem- 
ber that  one? 

To  summarize,  then,  ac  goes 
to  29  and  30;  the  keyboard  is  at 
7  and  8;  the  selector  magnets 
are  at  5  and  6;  and  motor  con- 
trol {usually  wired  in  series  with 
the  selector  magnets)  is  at  9 
and  10.  By  appropriate  jumper- 
ing, the  machine  may  be  oper- 
ated in  full  or  half  duplex.  Fig.1 
is  a  schematic  representation 
of  the  terminal  strips  with  nor- 
mal jumpering  for  single  loop 
(half-duplex)  operation. 

Last  month,  we  mentioned 
the  compact,  or  rack-mounted, 
Model  28.  On  that  style 
machine,  rather  than  three 
large  strips  on  the  cabinet,  one 
small  strip  is  mounted  directly 
on  the  machine.  Owners  of 
these  machines  are  advised  to 
study  the  manuals  carefully 
before  hooking  them  up. 

A  note  from  Reg  Cherrill 
W3HQO/G3XNV  touches  on  a 
common  point  of  confusion. 
Reg  writes,  ri.  .  .  the  FCC 
regulations  . . .  seem  rather  lax 
in  stating  firmly  that  only  FSK 
can  be  used  on  the  HF  bands, 
yet  I  printed  a  chap  out  west 
who  stated  he  was  running 
AFSK  equipment."  This  seem- 
ing paradox  is  easy  to  explain, 
Recall  that  if  a  single  tone  is 
fed  to  the  Input  of  a  single  side- 
band transmitter,  a  single  rf 
signal  is  put  out,  which  is  in- 
distinguishable from  one 
generated  by  a  conventional 
CW  transmitter.  If  that  audio 
tone  is  then  shifted  (AFSKJ^  the 
resultant  rf  witl  be  shifted  a  like 
amount,  and  the  result  will  be 
plain  old  FSK.  With  many  of  the 
SSB  rigs  being  used  today,  this 
is  the  only  practical  means  to 
generate  FSK  RTTY. 

I  was  literally  overwhelmed 
by  the  response  to  the  com- 
puter program  in  the  July  issue. 
By  your  letters  and  telephone 
calls,  you  have  expressed  a 
huge  interest  in  this  mode  of 
RTTY.  Let  me  offer  a  few  tips  to 
anyone  using  that  program. 
While  written  for  the  SWTPC 
6800,  it  should  run  on  any 
M-6800  computer  if  a  few  lines 
are  changed.  Calls  to  OUTEE 
and  PDATA,  $E1D1  and  SE07E, 
need  to  be  changed  to  their 
respective  routines  in  your 
monitor.  OUTEE  puts  the  data 
in  the  A  accumulator  out  to  the 
terminal  as  an  ASCII  character, 
and  PDATA  repeatedly  calls 
OUTEE  until  a  $04  is  en- 
countered, which  terminates 
the  subroutine  and  executes  a 

Continued  on  page  42 
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When  the  MLA-2500  was  first  introduced  it  was  a  new  concept  in 
high  performance  amplifiers.    Low  and  sleek  yet  powerful  enough 

for  the  military*   Sonne  wondered  .  „ .  needlessly, 


A  promise  kept. 


The  MLA-2500  promised  2000  watts  PEP  input  on  SSB.   A  heavy  duty 
power  supply.   Two  Eimac  8875's.   And  as  thousands  of  Amateurs  across 
the  world  have  proven,  the  Wl  LA  2500  delivers? 

Now  DenTron  is  pleased  to  bring  you  The  new  MLA-2500  B. 
Inherently  the  same  as  the  original  MLA-2500,  the  B  model  includes  all 
of  the  above  specifications  plus  a  few  refinements.   New  high-low  power 
switching  for  consistent  efficiency  at  both  the  1KW  and  2KW  power 
levels,  and  160    15  meters. 


Tested  and  proven. 


What  better  test  for  an  amplifier  than  the  Clipperton  DXpedition? 
Even  after  32,000  QSO's,  and  an  accidental  dunk  in  the  ocean,  the  same 
3  MLA-2500's  are  still  amplifying  other  rare  DXpeditions  around 
the  world  —  listen  for  them. 

Convinced?   Isn't  it  time  you  owned  the  amplifier  that  powered 
Clipperton  and  thousands  upon  thousands  of  radio  stations 
throughout  the  world? 

MLA-2500  B  $899.50. 
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Radio  Co   Inc. 


a!«>lffFr«"i'J  J«'«  i!flWH 


TwrtsburQ  OTio  44O07 
(216)425-3173 


there's  a  world  of  difference 
in  TEN-TEC's  all-new 
hf  transceiver 


OMNI-  THE  ALL-INCLUSIVE.  Because  OMNI  has  it  alt.  Designed  to 
give  you  every  advantage,  every  capability,  whatever  your  operating 
specialty.  Designed  to  give  you  new  conveniences  and  new  levels  of 
performance.  Designed  to  give  you  the  world  of  Amateur  Radio  with  a 
world  of  difference— the  OMNI  world  of  unique  features.  An  unusual 
combination  not  found  in  any  other. 

FUNCTIONAL  STYLING,  The  "look"  you  requested.  '  Clamshell" 
aluminum  case  clad  in  textured  black  vinyt.  Complementary  nonreflective 
warm  dark  metal  front  panel  Extruded  satin  aluminum  trim  bezel  and  tilt 
bail  Convenient  controls.  Fully  shielded.  And  everything  in  a  larger, 
easier-to-use  size:  5%"h  x  14*4 "w  xl4"d. 

TOTALLY  SOLID-STATE.  Sharing  the  TEN-TEC  heritage  of  solid-state 
design  leadership  with  its  companion  transceivers,  the  highly  successful 
540/544,  OMNI  has  all  the  advantages  of  proven  solid-state 
technology— reliability,  long  life,  cool  performance,  better  stability, 
8-BANDS.  The  world  now  and  in  the  future.  OMNI  covers  160,  80,  40, 
20,  15,  and  10  meters  now  (crystals  included  for  all  present  Amateur 
bands.  1.8  30  MHz).  And  it  has  convertible  10  MHz  and  J'AIDC  band 
positions  for  the  future, 

BROADBAND  DESIGN,  Permits  changing  bands  without  tune-up. 
without  danger  of  our-of-resonance  damage  to  the  final  stage. 
ANALOG  OR  DIGITAL  READOUTS.  OMNIA  features  an  analog  dial 
with  1  kHz  dial  markings   OMN1-D  has  0,43"  LED  readouts  with  the  5 
most  significant  in  red  and  the  6th  in  green  to  show  100  Hz  increments. 
BUILT-IN  VOX  AND  PTT  Smooth  VOX  action  with  3  easy-to-adjust 
front  panel  controls.  PTT  control  is  available  at  both  front  and  rear  panel 
jacks;  an  external  microphone  switch  may  be  used. 
BUILT-IN  SQUELCH,  Unusual  in  an  hf  rig.  but  handy  for  tuning  or 
monitoring  for  a  net  or  sked. 

BUILT-IN  4-POSITION  CW/SSB  FILTER.  150  Hz  bandwidth  with  3 
selectable  skirt  contours  for  optimum  CW  reception. 
S-POLE  CRYSTAL  FILTER.  2.4  kHz  bandwidth,  1.8  shape  factor, 
SEPARATE  MODE  SWITCH,  Permits  using  a//  filters  in  any  mode. 
2-SPEED  BREAK-IN.  Switch  to  "fast"  or  "slow"  receiver  muting  to 
accomodate  any  band  condition  or  mobile  operating. 
2-RANGE  OFFSET  TUNING.    Switch-select  the   +5  kHz  range  for 
off-frequency  DX  work  or  the  ±0.5  kHz  range  for  fine  tuning. 
OPTIMIZED  RECEIVER  SENSITIVITY.  Ranges  from  2  uV  on  160  m 
to  0,3  uV  on  10  m  (10  dB  S+N/N)  to  achieve  ideal  balance  between 
dynamic  range  and  sensitivity. 

GREATER  DYNAMIC  RANGE.  Typically  exceeds  90  dB  to  reduce 
possible  overload  from  nearby  stations.  Also  Includes  switch  able  18  dB 
PIN  diode  attenuator  for  additional  overload  prevention, 
WWV  RECEPTION.  On  the  10  MHz  band  switch  position, 
FRONT  PANEL  CONTROL  OF  LINEAR/ANTENNA  BAND- 
SWITCHING.  Auxiliary  bandswltch  terminals  on  back  panel  for 
simultaneous  control  of  external  relays  or  circuits  with  the  OMNI 
band  switch. 


BUILT-IN  PHONE  PATCH  JACKS.  Provide  interface  to  speaker  and 

microphone  audio  signals  for  phone  patch  connection, 
BUILT-IN  "TIMED"  CRYSTAL  CALIBRATOR   In  the  OMNI  A  a 
pulsed   25   kHz  calibrator  desensitizes  the  receiver  and  provides  an 
automatic  5   to    10  second   1tonH    time  for  easy  two-hand   dial  skirt 
adjustment. 

BUILT-IN  ZERO  BEAT  SWITCH.  Permits  placing  your  transmitted 
signal  exactly  on  the  listening  frequencies  of  CW  stations. 
BUILT4N  SWR  BRIDGE.  The  "S1'  meter  electronically  switches  to 
read  SWR  every  time  you  transmit  to  provide  a  continuous  antenna 
check. 

FRONT  PANEL  MICROPHONE  AND  PHONE  JACKS. 
ADJUSTABLE  AUTOMATIC  LEVEL  CONTROL  For  setting  output 
power  level  from  low  power  to  full  output,  for  retaining  low  distortion  at 
desired  drive  power  to  linear  amplifier 

SEPARATE  RECEIVING  ANTENNA  CAPABILITY.  Rear  panel 
switch  and  jack  connect  receiving  section  to  common  antenna  or  separate 
receiving  antenna.  Also  acts  as  receiving  antenna  by- pass  when  used  with 
instant  break-In  linear  amplifiers. 

BUILT-IN  ADJUSTABLE  SIDETONE,  Variable  pitch  and  volume, 
DUAL  COMPRESSION-LOADED  SPEAKERS.  Larger  sound  out- 
put, lower  distortion,  no  externa]  speaker  needed, 

POWER  INPUT  200  watts  when  used  with  50  ohm  load.  Proven, 
conservatively- rated,  solid-state  final  amplifier  design  with  full  warranty 
for  first  year  and  pro-rata  warranty  for  5  additional  years. 
100%  DUTY  CYCLE,  Ideal  for  RTTY,  SSTV,  or  sustained  hard  usage. 
PLUG-IN  CIRCUIT  BOARDS,  For  fast,  easy  field  service. 
POWER.  Basic  12  VDC  operation  for  convenient  mobile  use;  external 
supply  required  for  117  VAC  operation, 

OPTIONAL  ACCESSORIES.  As  all-inclusive  as  OMNI  isT  there  are  a 
few  options;  Model  645  Keyer,  243  Remote  VFO,  248  Noise  Blanker, 
252M  Power  Supply. 

Model  545  OMNI- A    $899         Model  546  OMNI-D    $1069 

Experience  the  world  of  difference  of  OMNIf  see  your  TEN -TEC 
dealer  or  write  for  details. 
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1  Receiver  RESONATE  control  for  peak  sensitivity. 

2  Receiver  Dual  Range  OFFSET  TUNING  control  for  off-frequency 

work. 

3  ZERO  BEAT  switch;  spring-loaded,  momentary  contact. 

A  frDigit  LED  FREQUENCY  READOUT  for  1 00  Hr  accuracy. 

5  OFFSET  TUNING  LED  indicates  0T  switch  Is  "on". 

6  MAIN  TUNING  KNOB:  nig,  aasy-to-grrp  with  integral  spinner. 

7  AUTOMATIC  LEVEL  CONTROL  LED  indicates  ALC- region  operation. 

8  Combination  lfSM  and  SWR  METER;  switches  automatically. 


9  Combination  ALC  control  and  NOISE  SLACKER  on/off  switch. 

10  DRIVE  control  far  final  stage. 

11  SQUELCH  combination  on/off  switch  and  control. 

12  4-Pasilion  SELECTIVITY  switch  for  SSB  and  CW. 

13  4- Position  MODE  switch:  automatic  SSB  Normal.  Reverse,  CW, 
andd  Lock  (key  down) 

14  Combination  push-pult  POWER  switch  and  ALT  DID  LEVEL  control. 

15  Combination  RF  ATTENUATOR  on/off  swrtch  and  control. 

16  VOX  GAIN  controi. 


17  VOX  DELAY  control 
16  VOX  ANTf-TRIP  control. 

19  11-Position  BAND  SWITCH. 

20  MICROPHONE  jack;  N-z  input. 

21  HEADPHONES  jack. 

22  RECEJVER  OFFSET  TUNING  SWITCH;  3-position:  Max-Mrn-Oft. 

23  V0X-PTT  SWITCH. 

24  QSK  (full  break-in)  SWITCH;  2- position:  Fast-Slow 
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weighs  39% 
wljat  do  others 

le  we  out  ? 


4-BTV* 

it|pre... 


ER 


FIXED  STATION  FOUR  BAND  VERTICAL 


The  4-BTV  is  longer  for  greater  aperaturet  larger  in  diameter  for  strength  and 
bandwidth,  heavier  traps  for  precision  and  safety  factor.  Individually,  each 
subassembly  weighs  more  to  collectively  give  you  an  antenna  designed  for 
convenience  of  assembly  and  installation,  a  wide  margin  in  mechanical  stability 
and  far  superior  electrical  performance. 


■  Lowest  SWR- PLUS! 

•  Bandwidth  at  its  broadesi!  SWR  1 .6  to  1  or 
better  at  band  edges, 

•  Hustler  exclusive  trap  covers  'Spntz"  extruded 
to  otherwise  unattainable  close  tolerances 
assuring  accurate  and  permanent  trap 
resonance, 

•  Solid  one  inch  fiberglass  trap  forms  for 
optimum  electrical  and  mechanical  stability. 

•  Extra  heavy  duty  aluminum  mounting  bracket 
with  low  loss— high  strength  insulators. 

•  AH  sections         neavy  wall,  high  strength 
aluminum.  Length  21  '5". 

•  Stainless  steel  clamps  permitting  adjustment 


without  damage  to  the  aluminum  tubing. 

•  Guaranteed  to  be  easiest  assembly  of  any 
multi-band  vertical, 

•  Antenna  has  %"-2A  stud  at  top  to  accept  RM-75 
or  RM-75-S  Hustler  resonator  for  75  meter 
operation  when  desired. 

•  Top  loading  on  75  meters  for 
broader  bandwidth  and  higher  radiation 
efficiency! 

•  Feed  with  any  length  50  ohm  coax. 

•  Power  capability— full  legal  limit  on  SSB  and 
CW, 

»  Ground  mount  with  or  without  radials;  roof 
mount  with  radial S- 


inq  fof  total  band  covfraqe! 

°  v     40  THROUGH  1 0  METERS  ° 
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the  home  of  originals" 


New-TTDNts  patenis:  328/732,  JtilJM/2.  332/31 1  34J9&69, 
3599214, 3873m  35SW5I,  I01/SW  [Canada) 


new- 

tronics 

corporation 


MODEL 
4-BTV 

15  POUNDS 


ANTENNA  Engineers.  Designers,  Manufacturers 

1 5800  commerce  park  drive 
m2  bcookpark  14? 

(216)  267-3150 


Available  from  all  distributors 
who  recognize  the  best! 


the  all  new  2  meter  VHF 
amplifier  from  Westcom. 

•  An  add-on  unit,  no  internal  connections  or  adjustments  required 
to  associated  equipment  »  Standard  Amplifier  Models  operate  FKAV 
Linear  Models  operate  all  modes;  SSB,  FM,  AM,  RTTY,  CWP  etc. 

•  "Mlcrostrip"  design  provides  high  stability  and  optimum  perfor- 
mance ovef  wide  bandwidth  •  Factory  adjusted,  no  tuning  required. 

•  Mobile  mounting  bracket  included  •  RF  sensing  TIE  switching, 
adjustable  dropout  delay  •  Remote  keying  capability  *  Thermally 
coupled  biasing  •  Reverse  Voltage  protected  and  fused  •  Conser- 
vatively rated  with  oversized  heat  sink  *  Red  LED  indicators  for 
monitoring  DC  and  RF*  Ninety  day  materia*  and  workmanship 
warranty 


MODEL 

INPUT 

MINIMUM 

MAXIMUM 

PRICE 

NO. 

POWER 

OUTPUT  W, 

CURRENT 

(watt*) 

lit  ma*  Input} 

t3.fi  VDC 

FM  Mod*    144-149  MHz 

2M  15*90 

5-15 

90 

11 

U9  95 

2M  25*125 

10-25 

125 

18 

169  95 

Ad  Mwfv  ■  Lwnzta 

144  149  MHl 

2M  1 5,901. 

215 

90 

11 

i4f95 

2M  25* 125 L 

fr£t 

m 

18 

179  95 

FM  Mode  22&Z25  MHz 

l  3M  15x70 

5J5 

70 

10 

available 
soon 

"Linear.  AMfc  CW,  FM,  SSB 

,  flTTV  Unear  moaaJs  work  wall  with  low  powe? 

transmitters  of  2  3  walls  To  yield   JO 

40  w   output 

size.  4  UB  *  5  1/2  *  2  5Vfl 

tachmcai  specif ications  and  did 

i  subject  to  change  wvitvout  notice 

IF  NOT  AVAILABLE  FROM  YOUR  LOCAL  DEALER,  CONTACT: 


ENGINEERING 

1320  Grand  Avenue 
California  92069 


W17 


San  Marcos 

(714)7440728 


If  you  can't 
hear  them... 


Dx'ing 

Contesting  •  Ragchewing 
Traffic  Handling 

There's  a  Telex  Headphone  that 
will  let  you  do  it  better  Sure,  some- 
times you  just  can't  hear  them.  But 
if  there's  a  chance,  it's  easier  with  a 
Telex  headphone.  There's  one  for 
every  discriminating  choice.  At 
better  ham  outlets  everywhere,  or 
write.,. 

PRODUCTS  OF  SOUND  RESEARCH 


COMMUNICATIONS, 


0600  ALDRICH  AV6   SO  .  MINNEAPOLIS  MN  S54ZO  USA 
lala&hene  812  B&4-4051.  mm*  29-7053 

Eun>p«:  22.  ru«d»i*  Lftgion-d  Hflnnem  93200  St  Dami.  Franca. 
WtOhone  B^O -96-4 8  tele*:  63-0013 
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DXpeditioning 

-a  "how  to- guide 


PaulS.  Gobte  WA2VMS 
40  Boxwood  Circle 
Brysns  Road  MD  20616 


The  Wiesbaden  Ama- 
teur Radio  Club  has 
embarked  upon  three  ex- 
peditions in  as  many  years. 


The  first,  to  Luxembourg, 
was  a  learning  experience. 
The  second,  in  May,  1976, 
to  Liechtenstein  (see  73 
Magazine,  October,  1976), 
was  a  qualified  success, 
and  the  third,  also  to 
Liechtenstein,  in  May, 
1977,  was  an   unqualified 


roaring  success!  This  arti- 
cle is  an  attempt  to  share 
the  DXpeditioning  ex- 
perience of  the  Wiesbaden 
club  with  as  many  hams  as 
possible.  It  is  hoped  that  by 
doing  so  more  groups  not 
presently  so  inclined  due 
to  lack  of  appropriate  in- 


The  Wiesbaden  DXpeditioners  (from  left  to  right):  Chuck  DA1BZ,  Hugo  DI0LC,  Paul 
DA2PQ  Cerry  DA2BAf  lean  DC&HO,  Terry  DA1TH,  Enge  DA4BR,  Carl  DAI  7T,  and  Mike 
DA1BM.  Missing  are  Doug  DA2AL  }ohn  DA1NO,  and  }ohn  DA1HL  Lurking  behind 
DJ0LC  with  the  HB0XAA  sign  is  leanette,  XYL  of  DA1BZ  and  fanatic  dub  supporter. 
DA1 TT  and  DA4BR  are  husband  and  wife. 


formation  will  feel  en* 
couraged  to  undertake  DX- 
pedition activities. 

The  Basis 

First  of  all,  what  is  a  DX- 
pedition?  There  are  prob- 
ably as  many  definitions 
for  the  term  as  there  are 
radio  amateurs,  but  for  the 
purposes  of  this  article,  a 
DXpedition  is  considered 
to  be  any  trip  to  an  area  of 
low  amateur  radio  activity 
in  order  to  provide  a 
desired  increase  in  said  ac- 
tivity. Note  that  there  are 
three  elements  to  this 
definition: 

1.  The  aspect  of  travel 
and  accompanying  re* 
quirements  for  the  neces* 
sities  of  life,  i.e.,  food, 
shelter,  sanitary  considera- 
tions, etc. 

2.  An  area  (country, 
county,  province,  state, 
mountaintop,  or  whatever} 
with  which  a  significant 
number  of  amateurs  highly 
desire  a  contact, 

3.  The  aspect  of  activity, 
which  includes  considera- 
tion of  the  frequencies  and 
modes  of  operation  desir- 
able to  the  aforemen- 
tioned significant  number 
of  amateurs. 

In  the  case  of  the  Wies- 
baden club,  the  choice  of 
location  for  a  DXpedition 
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was  made  fairly  easy  by  vir- 
tue of  club  location.  The 
principality  of  Liechten- 
stein, on  the  border  be- 
tween Austria  and 
Switzerland,  is  approx- 
imately six  hours  travel 
from  Wiesbaden,  Ger- 
many, by  auto  via  the  fan- 
tastic German  and  Swiss 
high-speed  freeway  sys- 
tem. There  are  only  three 
active  amateurs  with  HB0 
callsigns,  and  a  contact 
with  the  principality  would 
be  highly  desirable  to  a 
significant  number  of 
amateurs  on  almost  any 
frequency  and  in  almost 
any  mode  of  operation.  As 
we  say  in  Germany, 
"Prime"  [pronounced 
preemah"  and  meaning 
prime"  or  "number  one" 
or  "right  on"  or  almost 
anything  along  those  lines), 
Having  been  stationed  in 
Wiesbaden  for  some  time,  I 
have  fost  track,  but  there 
was  a  time  when  the  same 
criteria  could  be  satisfied 
with  a  trip  up  a  tall  New 
Hampshire  mountain  with 
a  six  meter  transceiver,  bat- 
tery, and  hill  topper  beam. 

The  Organization 

Picking  a  location  for  a 
DXpedition  is  a  group  ef- 
fort based  primarily  on 
economics  and  time  con- 
straints,  The  Wiesbaden 
club  brainstormed  for  a 
couple  of  monthly  meet- 
ings and  then  wrapped  up 
most  of  the  details  on  two 
meter  FM,  thereby 
generating  increased  in- 
terest and  whetting  ap- 
petites of  those  club 
members  not  already  in- 
volved. The  process  can  be 
generalized  as  follows: 

1 .  Make  a  list  of  all  possi- 
ble (practically  speaking) 
locations  which  fit  the 
definition  of  "rare"  or 
"desirable."  Using  the 
Wiesbaden  club  to  il- 
lustrate; Andorra,  Liech- 
tenstein, Luxembourg,  San 
Marino,  Spitz  bergen, 
miscellaneous  islands 
throughout  the  European 
area,  etc. 

2,  Determine  which  loca- 


tion^) would  not  be 
economically  prohibitive 
to  reach  and  where  licens- 
ing is  not  impossible.  Again 
using  the  Wiesbaden  club 
example: 

Liechtenstein  — six  hours 
by  auto,  therefore  no 
special  conveyances  re- 
quired. Everything  else 
significantly  further  away 
The  only  expense  would  be 
fuel,  lubricants,  and  possi- 
ble on-the-road  repairs. 
Licensing  is  merely  a  mat- 
ter of  writing  to  the  proper 
office  of  the  Swiss  govern- 
ment for  application  forms 
and  sending  the  completed 
forms  with  a  suitable  sum 
in  Swiss  francs  and  a  copy 
of  one's  home  license  back 
to  them.  Our  club  vice 
president,  DC0HO,  took 
care  of  this  for  the  whole 
club.  The  result  is  a  three- 
month  temporary  HB0 
operating  authorization 
which  makes  it  all  legal, 
Primef 

3.  Determine  the  time- 
frame during  which  the 
greatest  number  of  in- 
terested club  members  can 
make  the  trip. 

Our  planners  came  up 
with  the  last  half  of  May, 
the  same  as  the  previous 
year,  This  time,  however, 
based  on  increasing  in- 
terest and  the  number  of 
people  who  missed  out  last 
year  due  to  limited  DX- 
pedition duration,  it  was 
decided  to  go  for  a  total  of 
about  two  weeks  rather 
than  only  one.  The  easy  ac- 
cess to  the  location  picked 
was  conducive  to  such  a 
decision  since  people 
could  come  and  go  as  thei 
schedules  permitted,  A 
least  one  ctub  membe 
should  be  on  location  fo 
the  entire  duration  in  orde 
to  provide  continuity  to 
the  effort  and  establish 
relations  with  hosts  and 
neighbors  DA1  BZ  and  his 
XYL  were  able  to  fulfill  this 
requirement  in  our  case. 

4.  Determine  the  most 
desirable  living  method. 

Several  of  the  prospec- 
tive DXpeditioners  owned 
tents,   A   location   on   the 


Hugo  DIQLC  taking  lunch  break  by  his  auto-turned-HF  sta- 
tion from  which,  using  CW  and  dtpole  antennas  almost  ex- 
clusively, he  worked  1015  contacts  in  7  leisurely  days  of 
operation. 


outskirts  of  the  little  town 
of  Planken  was  arranged 
through  an  HBO  amateur 
(again  by  our  very  own 
DC0HO)  to  include  a  water 
supply,  toilet  facilities, 
electricity,  and  an  area  in 
which  to  erect  our  tents. 
Planken  lies  on  the  western 
slope  of  a  mountain  ridge 
which  forms  the  east  side 
of  the  Rhine  valley  at  that 
point  on  the  river.  The 
border  of  Austria  and  the 
principality  is  marked  by 
the    ridge    line. 

5.  Determine  what 
equipment  would  be  desir- 
able,   what    equipment    is 


available,  and  get  com- 
mitments from  people  to 
supply  same.  In  the 
Wiesbaden  case,  we  de- 
rived the  following  list: 
DA1  AY-Swan  350;  DA2AJ 
-Atlas  210X,  SB-200, 
transmatch,  headphones, 
tent;  DA2BA  —  matchbox, 
HW-202,  The  Quad!  A 
Truck!  2m  yagi;  DA1BM 
—  antenna  wire,  2m  yagi, 
70  cm  yagi;  DA1BZ  — 
SB-401,  SB-303,  SB-200, 
tent  large  spool  of  wire; 
DC0HO-IC-2G2,  25  W  2m 
linear,  tent;  DA1HL  —A 
Truck!;  DJ0LC  -HW-101, 
SB-200,    antenna    tuner, 


Chuck  DA1BZ  —  #1  operating  tent  #2  operating  tent  is  in 
the  background.  The  2m  SSB  station  is  in  #1  op  tent  behind 
Chuck,  and  the  70  cm  FM  station  is  in  the  back  of  the  truck 
shown  at  top  left  of  photo. 
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View  of  the  DXpedition  site  from  the  quad  installed  just  above  the  site,  View  is  roughly 
WNW, 


dipole  antennas;  DA1NO  — 

HW-1Q1,  vertical  antenna; 

DA2PC-QF-1,    VOMAX, 

SB-614,  IC-30A  +  G LB  450, 

headphones, 

Miscellaneous  items  for 

which    members    "signed 

up"  are  listed  below: 

Grounding: 

Ground    rods    (6    ft, 
minimum  desirable) 
Grounding    strap    or 
cable 

Grounding  connec- 
tors (clamps,  "bug 
nuts/'    and   the    like) 

Power  Considerations: 
Transformers    (Euro- 
pean ac  power  is  220 
V,  50  Hz) 

Extension  cords  (of 
sufficient  current 
rating) 

Multiple  outlet 
adapters  (both  out- 
door and  indoor) 

Rf  Considerations: 
Coax  cable  (short  in- 
terconnecting pieces 
and  long  runs] 
Coax  connectors  and 
adapters 

Dipole    center    in- 
sulators 
Antenna  masts 
Low-pass    filters    for 


the    transmitters    as 
appropriate 
A    large    roll    of    in- 
sulated wire  (we  used 
#12  solid  copper) 
Common  User  Items: 
Tables 
Chairs 

Tents  (if  applicable) 
Coffee  pot  with  sup- 
plies 

Miscellaneous 
Be  sure  that  you  do  not 
skimp  on  tables  and  chairs. 
Each  station  requires  a 
table  and  at  least  one  chair 
(unless  installed  in  a  car).  If 
the  logging  function  is  to 
be  accomplished  by  some- 
one other  than  the 
operator,  two  chairs  are  re- 
quired for  each  station. 
Those  people  on  site  not 
actually  at  an  operating 
position  will  need  a  place 
to  sit  as  wellf  making  the 
requirement  for  tables  and 
chairs  perhaps  larger  than 
might  at  first  be  apparent 
6.  Personal  equipment 
and  sundries  should  be  the 
responsibility  of  each  par- 
ticipating individual. 

If  you're  camping,  like 
the  Wiesbaden  club,  an  in- 
dividual's kit  might  include 


the  following:  sleeping 
bag,  air  mattress,  two 
blankets,  toiletries,  towels, 
changes  of  clothing  (be 
sure  the  clothes  fit  the 
climate!!),  a  dirty  clothes 
bag,  etc, 

7.  Plan  who  will  be  on 
site,  when,  for  how  long, 
with  what  equipment  and 
who  will  be  the  last  to 
leave  (the  clean-up  crew). 

This  part  can  get  pretty 
complicated  with  a  large 
multi-station  effort.  Brace 
yourself:  In  our  case, 
DA2BA  and  his  son, 
DA1BZ  and  his  XYL, 
DC0HO,  and  DJ0LC  all 
went  to  the  site  on  16  May 
with  the  preliminary  truck 
and  carloads  of  tents, 
equipment,  and  antennas. 
DA2A]  and  DA2PC  arrived 
the  next  day  with  another 
tent  and  more  equipment 
DA2A]  had  to  leave  on  the 
20th,  but  DA1  BM,  DA4BR, 
DA1NO,  DA1TH,  and 
DA1TT  all  arrived  on  the 
21st.  On  23  May,  DA2BA 
and  son,  DC0HO,  DJ0LC, 
DA2PG,  and  DA1TH  left 
with  a  truck  and  -  arload  of 
tents,  equipment,  and 
miscellaneous    excess 


paraphernalia.  All  that  was 
left  was  carefully  coor- 
dinated with  those  club 
members  staying  on  site  to 
ensure  that  enough  tent 
space,  equipment,  and 
antennas  were  left  to  keep 
everyone  happy.  DA1BM 
returned  on  the  26th, 
DA1HL  arrived  on  site  on 
the  28th  with  his  camper, 
and  then,  on  the  30th,  the 
clean-up  crew  of  DA1BZ 
and  XYL,  DA4BR,  DA1HL, 
and  DA1TT  formed  the 
rear  guard  and  returned  to 
Wiesbaden.  Whewl  All  this 
would  have  been  a  whole 
lot  simpler  with  only  one  or 
two  stations  and  three  or 
four  people  involved,  but 
we  found  that  it  was  pretty 
much  a  case  of  "the  more, 
the  merrierl" 

The  Rewards 

The  results  of  planning 
along  the  lines  delineated 
thus  far  can  be  illustrated 
by  synopsizing  the  opera- 
tions of  the  Wiesbaden 
Amateur  Radio  Club  DX- 
pedition of  1977.  The  effort 
went  from  16  May  1977  to 
30  May  1977  under  the 
call  sign  of  HB0XAA.  Be- 
tween the  16th  and  23rd, 
we  had  some  3000  +  con- 
tacts, operating  80m 
through  70  cm.  Modes  of 
operation  were  SSB  and 
CW  on  BOm  through  10m, 
SSB,  CW,  and  FM  on  2m, 
and  FM  only  on  70  cm.  At 
one  point  during  the 
weekend  of  May  21-22,  we 
were  operating  simul- 
taneously on  40m  through 
70  cm  with  the  40m  station 
switching  to  80m  and  back 
periodically.  Needless  to 
say,  conditions  were  ex- 
cellent that  weekend!  Dur- 
ing this  especially  hectic 
time,  one  of  the  die-hard 
club  members  burst  from 
an  operating  tent  scream- 
ing "QRZed  Pileup! 
QRZed  Pileup!"  as  he 
bolted  up  the  hill  to  the  lit- 
tle house  with  the  outside 
plumbing.  Note  the  capital 
"P"  on  "Pileup!"  That  in- 
dicates a  type  of  reverence 
reserved  for  those  who 
have  never  been  the  cause 
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of  a  pileup,  since  it  is  a  tru- 
ly unique  experience  and  is 
appreciated  most  fully  by 
those  who  never  caused 
one  before.  Remember 
your  very  first  QSO?  Very 
simitar  feelings! 

At  the  height  of  the 
operation,  there  were  two 
living  tents,  two  operations 
tents  (each  of  which 
housed  an  HF  station  and 
one  of  which  also  housed 
the  2m  SSB/CW  station), 
two  HF  stations  installed  in 
the  back  seats  of  autos, 
two  2m  FM  mobile  sta- 
tions, and  a  70  cm  FM  sta- 
tion in  the  back  of 
DA2BA's  covered  truck, 
Antennas  consisted  of  a  tri- 
band  quad  for  10m,  15m, 
and  20m,  an  800'  longwire 
with  transmatch,  a  350' 
sloping  wire  with  match- 
box, various  dipoles,  a 
base-loaded  vertical,  three 
2m  yagis  of  4,  11,  and  32 
elements,  and  an  8-ele- 
ment  yagi  for  70  cm. 

Overall  for  the  entire 
period,  there  were  approx- 
imately 3800  contacts. 
More  than  1400  of  them 
were  with  stateside  sta- 
tions including  Alaska, 
Hawaii,  the  Canal  Zone, 
Guantanamo  Bay,  and 
Puerto  Rico.  Another  700 
or  so  were  Gs  and  Els.  We 
could  have  increased  the 
overall  number  significant- 
ly if  more  operators  had 
desired  to  stay  up  all  night. 
With  20m  open  into  the 
states  from  8:00  pm  to  7:00 
am  local  Liechtenstein 
time  and  with  80m  open 
simultaneously,  one  band 
went  wanting  for  an 
operator  on  all  but  two 
nights  when  there  hap- 
pened to  be  two  nightowls 
on  site  at  the  same  time. 
Those  two  nights  were  real- 
ly productive!  This  is  not  to 
say  that  more  people 
should  have  felt  obligated 
to  stay  up  all  night;  DX- 
peditions  should  not  only 
provide  contacts  to  people 
needing  a  given  area,  but 
should  be  enjoyable  to  all 
involved  in  the  effort  as 
well,  So  it  was  for  the 
Wiesbaden  club! 


A  look  at  a  portion  of  the  outskirts  of  Planken,  Liechtenstein.  View  is  roughly  southerly 
from  quad  site. 


Any  club  effort  of  any 
type  has  its  memorable 
moments  and  this  DXpedi- 
tion  was  no  exception.  We 
noted  that,  since  as  band 
conditions  changed  we 
operated  80m  through  10m, 
theoretically  HB0XAA 
could  have  supplied  a 
full  1%  of  a  quest  for  the 
5-band  DXCC  award.  Since 
the  only  chance  many  of  us 
had  to  be  part  of  a  station 
with  which  many  amateurs 
desired  a  contact  was  this 
DXpedition,  and  since  the 
only  time  we  had  been  on 
the  receiving  end  of  a 
pileup  was  again  on  DX* 
peditions,  this  fact  gave  us 
a  nice  warm  feeling 
DA2BA  got  an  individual 
charge  when  an  amateur  in 
Andorra  called  and  asked 
for  a  QSL  card.  How  often 
have  you  been  called  by 
Andorra  for  a  QSL?  DJ0LC 
made  1015  contacts  from 
the  back  seat  of  his  car- 
turned-HF  station,  primari- 
ly using  CW  and  dipole 
antennas,  in  less  than  a 
week  and  never  going 
without  a  meal  nor  without 
a  good  six  to  eight  hours  of 
sleep  per  night.  He  showed 


handily  that  he  is  worthy  of 
the  Master  Operator  title 
which  he  holds!  DA1BM 
answered  a  stateside 
"QRZed"  with  "This  is 
HB0XAA,  do  you  copy?" 
and  the  stateside  station 
operator  nearly  fell  off  his 
chair,  coming  back  with 
"You  have  COT  to  be  kid- 
dingf"  After  all,  a  new 
country  (number  202  for 
him,  if  we  recall  his  com- 
ments correctly)  without 
having  to  fight  QRM,  rude 
operators  {are  there  any  of 
them?),  and  pileups  in 
genera)  only  happens  to 
the  other  guy!  DA2PG  was 
discovered  asleep  at  the 
mic,  having  gone  down 
with  the  20m  band  some- 
time between  6:45  and  7:30 
am  local  time  with  the  last 
log  entry  lacking  a 
closeout  time.  We  wonder 
what  the  W6  on  the  other 
end  of  that  QSO  must  have 
thought  at  the  time!  There 
was  also  an  informal  con- 
test for  the  best  DX  con- 
tact. The  candidates  in- 
clude Hawaii,  Easter 
Island,  New  Zealand,  and 
maybe  something  we  have 
yet  to  find  in  the  logs  or  in- 


coming QSLs.  We  are  hop- 
ing that  almost  everyone 
sends  a  QSL  because  we 

made  WAC,  we  think  we 
made  WAS  (Thanks  for  the 
contact,  Gary!  We  hope 
that  other  guy's  address  is 
wrong  in  the  callbook  or 
we  may  not  have  North 
Dakota!),  we  are  checking 
to  see  if  we  even  came 
close  to  DXCC,  we  worked 
all  provinces  and  ter- 
ritories in  Canada  (too  ear- 
ly for  their  new  award  — 
phooey!),  and  we  absolute- 
ly and  thoroughly  enjoyed 
every  minute  of  the  whole 
thing.  What  more  could 
one  ask? 

The  Lessons 

There  are  several  things 
which  experience  taught 
the  Wiesbaden  Amateur 
Radio  Club  DXpeditioners. 

The  first  and  main  thing  is 
that  old  Murphy  isn't  near- 
ly so  tough  if  you  plan  and 
organize  thoroughly 
enough.  Aside  from  a  bit  of 
trouble  from  wet  equip- 
ment due  to  condensation 
and  a  few  rf  shocks  from 
grounding  problems,  the 
1977  effort  was  remarkably 
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free  from  the  usual  in- 
capacitating Murphy-like 
problems  which  one  might 
expect  in  such  an  under- 


taking. 

We  also  showed  that  if 
you  are  going  to  a  non- 
English-speaking   country, 


HB&XAA  sign  with  #7  operations  tent  in  background. 
Many  visitors  came  to  the  site  during  the  2  weeks  of  opera- 
tions. 


The  quad— view  from  behind  the  antenna  looking  west 
over  the  Rhine  Valley  to  the  Swiss  rnountaintops. 


have  someone  along  who 
speaks  the  language  if  it  is 
at  all  humanly  possible. 
The  simplest  of  ar- 
rangements or  transactions 
can  become  a  tremendous 
burden  if  you  cannot  com- 
municate with  your  hosts. 
As  an  example,  we  ex- 
perienced a  TV  I  problem 
which  could  have  turned 
ugly  and  ruined  the  trip; 
only  our  fluency  in  German 
and  French  prevented  a 
small  problem  from  be- 
coming a  large  one. 

Take  along  a  large 
amount  of  insulated  wire. 
We  used  #12  solid  copper, 
but  it  could  just  as  easily 
have  been  #16  and  either 
solid  or  stranded.  It  was 
cut  to  quarter  wavelengths 
for  all  KF  bands  used  by  a 
given  station  and  con- 
nected to  the  back  of  the 
station  transmitter  The 
result  was  a  substantial 
reduction  in  rf  shocks  from 

the  equipment.  This  mea- 
sure was  taken  in  addition 
to  and  as  a  complement  to 
the  normal  electrical 
grounding  systems  already 
on  site,  Our  hats  off  to  Bill 
Orr  for  this  one!  Some  of 
our  wire  and  transmatch 
systems  left  quite  a  bit  of  rf 
floating  around  each  sta- 
tion until  we  accomplished 
the  above. 

HF  energy  got  into  our 
ac  power  cords  and  made 
it  impossible  at  times  to 
operate  2m  and  70  cm  sta- 
tions from  the  commercial 
ac  power.  This  was  not  sur- 
prising since  we  were  fairly 
space-limited  to  an  area 
less  than  60  feet  on  a  side 
for  all  tents,  operating  and 
living  alike,  and  we  had 
three  to  four  stations 
operating  at  any  given 
time,  up  to  three  of  which 
had  1000  Watts  PEP  output 
capability.  The  extension 
cords  strung  from  end  to 
end  and  side  to  side  made 
great  antennas.  We  had  to 
run  the  2m  and  70  cm  sta- 
tions from  automotive  12  V 
dc  systems  which,  while  no 
technical  problem,  was  an 
inconvenience,  especially 
when  we  ran  one  car  bat- 


tery down  to  the  point  that 
jumper  cables  had  to  be 
employed  to  start  the  car, 

We  found  that  in  a  multi- 
stat! on,  multi-operator 
situation  it  is  desirable  to 
have  at  least  two  triband 
antennas  for  10m,  15m, 
and  20m,  or  a  good  beam 
for  each  band  individually. 
We  had  only  the  quad  and 
found  ourselves  limited 
several  times.  The  wire 
antennas  and  dipoles  just 
did  not  perform  in  the 
marginal  situations! 

Be  sure  to  have  a 
method  of  QSLing  worked 
out  in  advance  In  1976,  we 
had  each  operator  QSL  his 
own  contacts,  giving  his 
DAxxx  call  as  the  source  of 
an  HB0XAA  QSL  card  for 
that  contact.  This  caused 
quite  some  confusion  and 
led  to  long  delays  in  QSL* 
ing.  For  1977,  we  tried  a 
better  approximation  of 
the  proven  QSL  manager 
approach,  with  DC0HO  the 
QSL  manager  for  all  phone 
contacts  and  DJ0LC  as 
manager  for  CW  contacts. 
We  still  have  yet  to  iron 
out  the  problem  of  having 
to  wait  until  after  the  trip  is 
over  and  the  number  of 
contacts  is  tallied  before 
knowing  how  many  QSL 
cards  to  order.  This  year 
the  order  totaled  over  $100 
and  the  delays  incurred 
during  tallying,  ordering, 
and  waiting  to  receive  the 
cards  from  the  printer  are, 
of  course,  delaying  our  ef- 
forts to  reply  to  all  the 
cards  we  started  receiving 
even  before  we  returned 
from  the  trip.  Also,  be 
prepared  to  hold  a  few  ex- 
tra club  meetings  to  fill  out 
QSL  cards  and  don't  forget 
cards  for  SWLs! 

Headphones  are  in- 
valuable for  helping  to 
keep  the  noise  level  on  site 
down.  We  had  our  stations 
fairly  well  separated 
acoustically  and  still  need- 
ed them.  This  was  especial- 
ly true  during  nighttime 
operations  since  tents  do 
not  keep  sound  in  or  out 
very  effectively. 
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A  tool  kit  with  soldering 
implements  and  supplies  is 
also  a  must,  along  with  a 
selection  of  common  ca- 
pacitors and  resistors. 
While  proper  planning  can 
keep  Murphy  pretty  well  at 
bay,  he  is  still  going  to 
sneak  a  couple  of  things  by 
you,  so  be  prepared  for 
some  minor  repairs, 

A  Suggestion 

We  devised  a  method  for 
raising  the  high  end  of  a 
sloping  or  [ongwire  anten- 
na to  be  used  in  those 
situations  when  climbing  is 
impossible.  It  may  not  be 
new,  but  it  may  be  of  value 
to  some  amateurs  and  is  in- 
cluded here  as  a  matter  of 
interest.  Attach  a  pulley 
assembly,  complete  with 
halyard,  to  the  top  section 
of  a  sufficiently  long  pole. 
Just  below  the  top,  perhaps 
8  to  12  inches  down  the 
pole,  attach  a  long  rope. 
Select  a  tall  tree,  tower,  or 
other  slim  structure  which 
cannot  be  climbed,  stand 
the  pole  up  against  it  and, 
while  someone  holds  the 
halyard  clear,  wrap  the 
rope  around  the  combina- 
tion pole-tree  or  pole- 
tower  in  Maypole  fashion 
until  the  newly-installed 
pole  is  fastened  securely  to 
its  support.  We  used  this 
method  to  raise  one  end  of 
a  500+  foot  sloping  wire, 
securing  it  to  a  smooth 
4-inch  diameter  metal  light 
pole,  and  for  an  800+  foot 
wire  which  was  secured  to 
a  tree  located  up  the  side 
of  the  mountain  above  the 
operating  site,  The  tree,  of 
course,  was  devoid  of 
branches  to  well  above  the 
height  of  our  halyard  pole. 
In  our  case,  the  halyard 
pole  was  in  sections  with 
swaged  ends  which,  as  the 
top  section  with  pulley  and 
securing  rope  attached  was 
raised  vertically  alongside 
the  tree,  were  added  at  the 
bottom  until  the  desired 
height  was  achieved.  See 
the  accompanying  drawing 
for  a  depiction  of  our  in- 
stallation. Note  that  the 
halyard  itself  was  a  con- 


tinuous loop  to  prevent 
such  things  as  one  end  of 
the  line  ending  up  at  the 
top  of  the  pole  stuck  in  the 
pul  ley,  necessitating 
lowering  the  pole  to  get 
that  end  of  the  halyard,  A 
synopsis  of  the  installation 
procedure  follows: 

1.  Raise  and  secure  the 
halyard  pole  as  described 

above. 

2.  Secure  insulators  to 
the  appropriate  lines  at 
both  ends  of  the  proposed 
installation.  In  our  case, 
one  end  was  fixed  to  a  utili- 
ty pole  and  the  other  in* 
sulator  was  fastened  to  the 
halyard. 

3.  Lay  out  the  antenna 
wire  and  secure  at  the  end 
opposite  the  halyard. 

4.  Temporarily  fasten 
the  remaining  end  of  the 
wire  to  the  halyard  in- 
sulator. 

5.  Raise  the  halyard  in- 
sulator and  antenna  wire  to 
the  top  of  the  halyard  pole. 

6.  Check  the  antenna 
wire  for  sag, 

7.  Lower  the  antenna 
and  remove  wire  as 
necessary  to  make  the 
antenna  tight  when  it  is 
subsequently  raised, 

8.  Secure  the  antenna 
wire  to  the  halyard  in- 
sulator again  and  raise  it 
once  more  to  the  top  of  the 

pole. 

9.  Repeat  steps  6,  7,  and 
8  until  you  decide  that  it  is 
not  practical  to  try  to  get 
more  sag  out  of  the  anten- 
na. Remember  that  for  the 
longer  antennas,  the 
strength  of  the  wire 
becomes  important  since 
the  wire  might  break  be- 
fore the  antenna  is  tight 
enough  to  achieve  min- 
imum sag,  so  be  careful  to 
select  a  wire  having  suffi- 
cient tensile  ratings. 

Final  Comments 

Note  that  there  is  quite  a 
bit  of  similarity  between 
the  Wiesbaden  club  con- 
cept of  DXpeditioning  and 
Field  Day  operations.  With 
the  exception  of  the  use  of 
commercial  power,  this  is 
the  case.  The  only  big  dif- 


Doug  DA2AI  in  #2  operations  tent  Audio  processing  gear, 
both  TX  and  RX  (VOMAX,  AUTEC  QF-1,  respectively) 
proved  to  be  quite  effective  during  noisy  and/or  piieup 
conditions. 


ference  is  the  aspect  of 
travel,  which  is  in  itself 
merely  an  expansion/exten- 
sion of  the  transportation 
which  is  also  required  for 
Field  Day.  More  care  is  re- 
quired in  packing  and 
transporting  the  equip- 
ment, but  how  much  trou- 
ble is  that? 

"That's  all  welt  and 
good,"  you  say  to  yourself 
"These  Wiesbaden  clowns 
live  right  in  the  middle  of 
some  of  the  greatest  DX  in 
the  world.  It's  easy  for 
them  to  talk  about  DXpedi- 
tions!"  Well,  you  are  ab- 
solutely right,  but  so  what? 
Don't  let  that  stop  you.  So 
you  might  not  be  able  to  go 
to  an  exotic  location  every 


year.  Do  you  have  to'  go 
every  year?  What  about 
that  six  meter  station  to 
New  Hampshire  — is  that 
still  a  valid  DXpedition?  If 
not,  is  some  other  state 
rare  on  6m,  2m,  1  Va  m,  or  70 
cm?  How  about  a  site  on 
the  North/South  Dakota 
state  line,  with  one 
operating  station  in  one 
state  and  another  just 
across  the  state  line  in  the 
other  state,  if  not  on  VHF, 
then  HF.  The  trick  is  to  look 
back  to  the  definition  of 
DXpedition.  Where  can 
you  go  and  what  mode 
should  you  operate  on 
what  bands  in  order  to 
cause  a  piieup?  The  defini- 
tion of  piieup  varies,  too. 


Cerry  DA2BA  at  the  helm  in  #1  operations  tent 
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ml  uSEO 
10  W*A#S  TO 
SECURE  MALTAflO 
P«iE  TO  THEE 


OPERATING 

TENT 

TUNEW 


VEflr  GOOD  GROUND 


What  kind  of  pileup  did  the 
Pack  Rats  get  in  the  EME 
mode  from  South  Amer- 
ica? Compare  that  to  one 
which  might  be  generated 
on  20m.  It's  all  relative- 
ly after  all  is  said  and 
done,  an  exotic  location  is 


a  must  for  you,  then  the 
planning  stage  can  be  ex- 
tended somewhat  to  in- 
clude a  fund-raising  func- 
tion if  necessary.  It  is 
amazing  how  much  money 
a  refreshment/hamburger 
stand  can  net  at  a  hamfest 


It  is  equally  amazing  how 
easily  a  modest  in- 
come may  be  realized  by 
sponsoring  a  hamfest. 
There  are  also  any  number 
of  excuses  to  have  a  bake 
sale  at  your  local  shopping 
mall    The  possibilities  are 


endless.  Merely  set  guide- 
lines beforehand  as  to 
what  each  member  of  the 
proposed  DXpedition  is  go- 
ing to  supply  in  terms  of 
fund-raising,  time,  and/or 
equipment  or  whatever. 
Once  the  guides  are  set, 
anyone  not  meeting  his 
end  of  the  bargain  stays 
home  On  the  other  hand, 
all  who  do  their  part  stand 
to  go  on  a  paid  vacation 
(well,  almost  paid  .  .  .  sub- 
sidized?) to  Ham  Heaven 
for  a  while!  It  has  been 
shown  that  any  club  can  do 
anything  to  which  it  sets  its 
collective  mind.  Clubs  are 
demonstrating  this  daily 
throughout  the  world.  It  is 
sufficient  to  say  that,  with 
proper  planning  and  effort 
coupled  with  great  atten- 
tion to  detail,  you,  too,  can 
experience  the  excitement 
and  delight  of  putting  a 
rare  location  on  the  air. 

Of  course,  there  is 
always  the  alternative  of 
sitting  there  and  eating 
your  heart  out!B 
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to  invest  in 

a  new  ham 

antenna  in  the  M 

next  90  days,     * 

invest  15$ 

postage  to  get  Antenna 
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new,  complete  ham 

catalog  today. 
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A62       a  mtmftei  of  Tim  Allan  Group  Inc 
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Canada  A  C  Summondt  1  Sons,  LM 
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Toss  80  and  40  meters 
in  your  briefcase. 


only 

$79.95 


Kantronics  8040-B 


It  weighs  about  as  much  as  a  loaf  of  bread! 
The     Kantronics     8040-B     CW     receiver 

measures  3"x5r*x7"(HWD)  and  runs  on  two  9  volt 
transistor  batteries.  It's  small  enough  to  fit  in  your 
briefcase,  light  enough  to  take  on  a  hiking  trip  and  sen- 
sitive enough  to  pick  up  signals  at  a  microvolt. 

Now  you  can  copy  code  from  3.650  to  3,750  MHz  on 
80  meters  and  7.050  to  7150  MHz  on  40  meters 
almost  anywhere  you  have  room  for  a  pad  and 
pencil!  A  simple  dipole  brings  in  armchair  copy  on  both 
bands. 

Check  with  your  dealer  about  the  8040-B,  or  order 
direct  from  our  address  below. 


K13 


KANTRDNICS 


12GB  tarn 

I.  WW  HI. 

to* 


Motaw  Otarpi 


The  Lightweight  Champs 

PI™  9UM2TMA 


ChtcL  artt  iMJav  wdtt  i 
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MADISON 

ELECTRONICS  SUPPLY,  INC. 


1S08MCKINNEY 
71 3/658-0268 


HOUSTON,  TEXAS  77002 
N  Ites  71 3/497-5683 


NEW!EXC/r/WG.'  BREAKTHROUGH! 

YAESU         FT  901  DM 
Transceiver  &  Accessories 


FT9010M 
Speaker/Patch 
CW  Filter 

FV-901  VFO 


$1,459.00 

74.00 

45.00 

415.00 


CALL  FOR  QUOTES  ON: 
YAESU  KENWOOD 

FT901  DM  TS820S 

FT625  TS520S 

FT225  TR7400A 

ALDA,  AMCOMM,  ETO  ALPHA 
TEMPO  VHF  ONE  PLUS 


-,>-,,.      .,,. 


ETO 


ALPHA 


Buy  The  Best  First! 
Full  Power  +  CCS.  Ratings. 


76A 
76PA 
374A 
78 


$1,395.00 
1,695.00 
1 ,795.00 
2,395.00 


I 


CALL  FOR  FAST  QUOTES 
SPECIAL  ORDERS  WELCOME 


TERMS:  All  prices  FOB  Houston.  Prices  subject  to  change  without  notice. 
All  items  Guaranteed.  Some  items  subject  to  prior  sale.  Send  letterhead  for 
Amateur  dealers  price  list.  Texas  residents  add  5%  tax.  Please  add 
postage  estimate. 


MADISON  FABULOUS  FALL  BUYS 

KLM:    Antennas,    Llnears,    Accessories    All    in    Stock.    Free 

balun  w/2  meter  base  antenna. 
FINCO    AMATEUR    BEAMS    in    Stock    —    Cad!    6N2    and    2 

Meter .. . $61.00 

2  +  2  H  ori z/vrert leal . $37.50 

BIRD  43  Wattmeter  plus  slugs,  in  stock,  prepaid  freight. 
BENCHER   keyer   peddles   in    stock   $39.05;   chrome   $49.95 
YAESU 

FT-301 D  +  Free  FP301 ..$935 

FT-301  +Fr««  FP301 , $769 

YAESU  FT-901D  series , Call  for  Quote 

MICROWAVE  MODULES  MMT  432-26S $259 

UPS  Paid, 

F9FTTONNA  antennas:  144/16  el .. $65.95 

9/19  OSCAR ....$63.95 

JANEL  Preempt  QSA-5 .. $41.95 

TECHNICAL  BOOKS:  AMECO,  ARRL,  Sams,  TAB,  TJ,  Ridert 
Radio  Pub.,  Callback,  Cowant  TEPABCO,  many  others call 

HAM  X  ROTOR  (New  Model)  Turns  28  sq.  ft,  of  antenna, 
List  $325.  In  stock Your  Price  $249 

CDE  HAM-III.... . ..$129.00 

SWAN  METERS:  WM  6200  VHF  Wattmeter $49.95 

SWR  3  Mobile........ - $9.95 

TELEX  HEADSETS: ♦* .  In  stock 

CETRON  572B.. $27.95  ea. 

RAYTHEON  572B . . $24.95 

ADEL  nibbling  tool,  $6.45;  punch  $3.50 

CABLE  5/32'\  6-strand,  soft-drawn  guy  cable.  For  mast  or 
light  tower,  3c  foot. 

BELDEN  COAX  CABLE:  9688  double  shield  RG8  foam  coax, 
100%  braid,  suitable  for  direct  bury  39c  H.f  8237  RG8 
21c  ft.,  8214  RG8  foam  25c/ft.,  8448  8-wire  rotor  cable 
16c  ft,  8210  72  ohm  kw  twlnhead  $19/100  M,T  8235 
300  ohm  Kw  twinlead  $127100  ft,  Amphenol  PL-259, 
silverplated  59c>  UG175  adapter  19c,  PL-258  dol  female 
$1.00,  BNC  female  chassis  mount  59c  ea.; 

BELDEN  14  gauge  cop,  stranded  antenna  wire  ,,..,,...  $5/100  ft. 

TIMES  Vt"  foam  hardline 60c/fl , ,  connectors  $15  ea. 

7/8"  Foam  Hardline  1.50  ft Connectors  $25.00  ea. 

KESTER  SOLDER  1  I  b.  60/40 . ,.  062 ...$6.50 

LEADER  —  GDM  LDM615 . .,$89.95 

MALLORY  2.5A/1000  PIV  epoxy  diode 19c  ea. 

.001  MFD 20  KV CAP..... $1.95 

GE  receiving  tubes . . 50%  off  list 

GE6146B,8950 .-. , $7.95  ea. 

SWAN  7SOCW  +  Free  PSU-3 $675 


KENWOOD  TR7500A $249 


16  ELEMENTS  —  F9FT  —  144  MHz 


17.8  dBi 
144/146  MHz 

50  ohms 
length  6.4  m. 
Horizontal  aperture 


The  Tonna'  You've  been 
hearing  about 

SWR     1.2:1 

Wt.  4.4  kg. 

Horiz./Vert. 

RB  ratio  22  dB 

2x16°  (-3  dB) 

2x176{-3dB) 


Vertical  aperture 
Side  lobe  attenuation    60  dB 

$65.95 


M35 


MADISON 

ELECTRONICS  SUPPLY,  INC. 


1508  M OKI NNEY 
71 3/658  0268 


HOUSTON,  TEXAS  77002 
Kites  713/497-5683 
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T.  L.  Seevers  WB0CLH 
2 1 33  Heather  Lane 
Lincoln  NE68S 12 


VHF  On  Your 
Frequency  Counter 

—  an  easy-to-build  prescaler 


Any  ham  with  a  few  sets 
of  crystals  in  his  two 
meter  rig  can  tell  you  why 
the  frequency  counter  is  be- 
coming a  popular  piece  of 
test  equipment.  With  this 
upsurge  in  interest,  it  is  a 
welcome  coincidence  that 
counter  prices  have  decreased 
significantly.  Fortunately, 
there  have  been  accom- 
panying reductions  in  size. 
Buying  a  counter,  however, 
can  be  a  difficult  process 
because  of  the  many  options, 
These  options  include  kits, 
home-brew  equipment,  and 
many    fully-assembled    units. 

I  chose  the  Heath  IM4100 
because  of  its  low  price  and 
high  function.  Combining  this 
counter  with  an  easy-to-build 
prescaler  for  VHF  work 
proved  to  be  a  winning  com- 
bination. 

The  Basic  Counter 

The  Heath  counter  con- 
tains some  excellent  features 


not  normally  found  in  a  unit 
of  this  price  range.  It  provides 
for  interval  measurement  as 
well  as  counting  up  to  99,999 
events.  An  input  attenuator 
allows  a  wide  range  of  input 
voltage  levels.  Also,  provision 
is  made  for  power  to  be 
supplied  from  a  12-volt 
source.  It  would  be  nice  to 
have  some  additional  display 
positions,  but  the  selectable 
timebase  allows  reading  non- 
prescaled  frequencies  to  the 
nearest  cycle.  The  timebase  is 
not  temperature-compen- 
sated. Consequently,  a  WWV 
source  is  useful  for  periodic 
calibration.  Heath  specifies 
the  frequency  range  of  the 
IM410Q  as  30  MHz.  In  prac* 
tice,  however,  the  counter 
appears  to  work  well  into  the 
40  MHz  range  (mine  went  to 
45  MHz). 

The  Prescaler 

Although  several  as- 
sembled prescalers  are  avail- 
able, building  your  own  is  a 
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good  choice.  They  are  simple 
to  build  and  the  savings  can 
be  significant.  1  chose  the 
1 1 C90DC  because  it  Is  readily 
available  and  requires  few 
external  components.  Also,  it 
should  run  cooler  than  its 
predecessor ,  the  95H90.  The 
11C90  divides  the  measured 
frequency  by  ten.  This  multi- 
plies the  effective  range  of 
your  counter  by  ten.  This 
should  extend  the  capability 
of  the  IM4100  through  the 
VHF  range  and  possibly  into 
the  UHFband. 

The  prescaler  circuit  pro- 
vides a  second  input  to  the 
counter  for  higher  frequen- 
cies and  a  switch  for  input 
selection.  In  the  schematic, 
J1  is  the  existing  front  panel 
BNC  jack.  In  nonprescaled 
operation,  the  signal  merely 
passes  through  SW1A  and 
back  to  the  existing  input 
circuitry  of  the  counter.  At 
this  time,  the  prescaler  is 
isolated  from  the  circuit  with 
power  removed.  This  reduces 
heating  and  current  con- 
sumption. When  the  prescaler 
switch  is  turned  on,  voltage  is 
applied  to  the  1 1 C90  through 
SW1 B.  A  BNC  jack  on  the 
rear  panel  (J 2)  provides  signal 
input  to  the  prescaler.  Pre- 
scaler output  is  routed  to  the 
normal  counter  input  through 
SW1A, 

Supply  voltage  for  the 
T1C90  is  provided  by  the 
counter.  The  Heath  circuitry 


draws  approximately  U 
Amps  from  the  five-volt  reg- 
ulator. The  prescaler  adds  less 
than  100  m A  to  that  load.  I 
noticed  no  loss  of  regulation 
or  regulator  heating  with 
power  applied  to  the  pre- 
scaler The  7805  regulator 
used  in  the  counter  has  an 
output  current  rating  which 
varies  by  manufacturer.  It  is 
normally  rated  in  excess  of 
one  Amp. 

Construction 

PC  board  mounting  is 
recommended  for  best  per- 
formance of  the  1 1 C90.  The 
PC  board  is  mounted  in  a 
location  where  there  are  few 
components  on  the  main 
board.  It  may  be  necessary  to 
bend  over  CI 4  on  the  counter 
to  give  sufficient  clearance 
for  your  PC  board.  The  pre- 
scaler is  mounted  by  re- 
moving an  existing  PC 
mounting  screw.  This  is  re- 
placed with  a  hollow  spacer 
and  a  screw  of  suitable 
length. 

When  I  began  the  project, 
it  was  my  intent  to  preserve 
the  value  of  the  counter  by 
avoiding  significant  modifi- 
cations to  the  chassis  or 
wiring.  With  this  in  mind,  I 
mounted  the  rear  panel  jack 
and  switch  in  two  existing 
holes.  This  required  sacri- 
ficing the  external  oscillator 
input.  Wires  connected  to 
these  jacks  are  taped  back.  If 
you  want  to  retain  the  oscil- 
lator jacks,  there  is  ample 
room  to  drill  the  required 
holes.  Be  sure  to  include  a 
solder  lug  when  mounting  the 
new  jack- 
On  the  front  panel,  the  red 
wire  is  removed  from  the 
existing  signal  jack.  This  wire 
should  be  connected  to  the 
center  conductor  of  RG-174 
coaxial  cable  leading  to 
SW1A-1.  The  front  jack  is 
then  connected  to  another 
cable  leading  to  SW1A-3.  All 
shields  should  be  grounded. 
Install  cable  to  connect  the 
prescaler  with  J  2  and  SW1 A-2 
according  to  the  schematic. 
Five  volts  is  obtained  by 
connecting  through  SW1  B  to 
one    of    the    bare    five-volt 
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jumpers 
counter. 


near     D3    on    the 


Testing 

When  wiring  is  complete, 
power  up  the  counter  with- 
out the  11C90  in  its  socket- 
Turn  on  the  prescaler  switch 
and  ensure  that  voltage  is 
present  at  pins  4  and  5  only. 
Having  checked  this,  power 
down  and  insert  the  11C90. 
Be  sure  it  is  not  installed 
backwards.  Power  up  and 
check  the  11C90  for  moder- 
ate warmth  {beware  of  ac 
voltage).  If  the  chip  becomes 
extremely  hot,  power  down 
quickly  and  double  check 
your  wiring.  If  everything 
looks  finet  check  the  counter 
five-volt  supply  to  be  sure 
that  it  does  not  drop  with  the 
prescaler  turned  on. 

An  initial  check  of  the 
prescaler  can  be  made  using 
the  counter's  internal  clock. 
It  is  available  at  the  rear 
panel.  If  you  borrowed  the 
oscillator  jack,  it  is  the  orange 
wire  that  you  removed. 
Connecting  this  signal  to  the 
front  pane!  jack  wilt  yield  a 
reading  of  1,0  MHz.  Routing 
this  signal  through  the  pre- 
scaler should  produce  a 
reading  of  J  MHz.  The  pre- 
scaled  input  seems  to  produce 
the  best  results  with  the 
attenuator  in  the  XI  position, 

I  fashioned  an  antenna 
from  a  BNC  connector,  an 
old  CB  whip,  and  some  RG-8 
insulation  for  a  grommet. 
Using  this  antenna,  a  one- 
Watt  handie-talkie  produced  a 
stable  reading.  Since  the 
counter  is  unaware  that  the 
input  has  been  divided  by 
ten,  the  decimal  point  will  be 
incorrect  when  prescaling.  To 
correct  for  this,  just  multiply 
reading$  by  ten. 

Parts 

All  parts,  except  the  BNC 
connector,  may  be  obtained 
Torn  Jameco  Electronics, 
i  021  Howard  Ave.,  San 
Carlos  CA  94070.  A  PC  board 
For  the  prescaler  is  available 
For  $3  from  RTC  Electronics, 
PO  Box  2514,  Lincoln  NE 
5850Z  Diodes  D1  and  D2  are 
IN914  or  1N4148.  C2  is  a  10 


The  prescaler  board  is  mounted  above  the  main  counter  board.  Coaxial  cable  connects  the 
prescaler  with  the  front  and  rear  panels. 


uF  tantalum  capacitor,  A 
16-pin  socket  is  also  con- 
venient for  the  11C90. 

I  am  very  pleased  with  the 


performance  of  the  counter 
after  modification.  The  result 
is  a  versatile  and  extremely 
useful    piece    of   test    equip- 


ment. If  you  are  one  of  the 
hams  who  still  likes  to  do  a 
little  home  brewing,  I  know 
you  will  enjoy  this  project  ■ 


EIA-416 

121/240 VAC    5 0/60 Hi 


25  WATTS 


CAUTION: 

DISCONNECT    LINE  C«*il 
BEFORE  OPENING 


+  11  V0LJS 
1.7)  iH*S 

til  rm* 


INPUT/ 


0SC  1BJ   ^) 


flf        INT 


OSCUlATOi 


Existing  chassis  holes  were  used  for  the  prescaler  input  and  on-off  switch.  These  components 
are  shown  mounted  in  the  upper  right-hand  corner  of  the  rear  paneL 
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MEMPHIS,  TENNESSEE 


NO  MONK6V  BUSINCSS! 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800-238-6168 

IN  TENNESSEE,  CALL  901 4524276 

MONDA  Y-SA  TURDA  Y  8:30  5:30 

FOR  YOUR  SPECIAL 

Write:  3202  Summer  Ave.,  Memphis,  Tennessee  38112 


CUSTOM  TRANSFORMERS 


HEAVY  DUTY 
REPLACEMENT  TRANSFORMERS 


ALPHA  A7  7D  Power 
BULK- 1000  Plart 
COLLINS  305- 1  Power 

COLLINS  KWS  1  PUie 

COLLINS  5  I  6F  2Po*cr 
DCNTRON  J  60  1 0L  Power  .... 
DRAKE L4B  Plate 

GONSETOSB  1 00 Power 

GONStTCSB  201  Power 
H-CRAFTER5HT  J 2  Power . 
H-CftAFTERSHT.37  Power 
HEATH  OX-  i  00  LV  Power 


SI  35  HEATH DX- 100 Modi  . 

$135  HEATH  HX^  10  Power 

S2IS  HEATH SB-2 20 Plate    . 

$135  HENRY  ZKPI^e  ...... 

$    95  HENRY2K  2  Power 

$IZ5  HENRY  2K  4  Power  ... 

$IGS  HENRY  3K-A  Plate 

$   95  HENRY  3K  A  DC  Choke 

$  I  35  EF|  T  BOLT  Plate 

S    OS  EF|50Q  Modulation 

%   95  EF|  500  E)C  Choke 

$    95  NATLNCL-2O0O  Plate 


T       1        -        1 


■ 


OFF-THE-SHELF  SPECIALS 


PLATE  XFMR 
PLATE  XFMR 
PLATE  XFMR 
PLATE  Xf  MR: 
PLATE  XFMR 
PLATE  XFMR 
fILMT  XT- MB; 
FILMT  XFMR 
fILMT  XFMR 
FILMT  XFMR 
HL  CHOKE: 
DCCHO* 
5WC  CHOKE 


2400  VAC*  L5AJCA5  220240  PR  1-41  LB. . 

3000  VAC  O  I  5ACCS  230  Pfci-GOLB 

3O0OVAC0O.7AICAS  t  I  5230PH^71B. . 
3500  VAC©  t  0A1CAS  I  I  5  230  PR!-*  I  LB. . 
40O0  4600  VAC  ft  I  5A  KA5  230PRI-60LB 
6O00  VCT  &  O  8ACC5  1  I  5  230PR1  41  LB 

5  0VCTft30AH7PRI9  5LB  

7. 5  VCT  ft  21 A  11  7  PRI-9,5LB 

7.5VCTft55A  I  15  230PRM4T6LB 

7.5  VCT  ft  75A  I  1  ^  230PR(-20.2Lfl 

30  AMP  Miliar  Wound  on '?  "*7"rod 

B.OHcnri«ft  TSAMFDC4ILB    

5-30  Henries  #  I  0  AMP  DC  2  3  LB 


$  95 
$  95 

$125 
$150 
It  55 
$165 
Slb5 
$  B5 
$125 
$  95 
$  75 
$125 


$150 
$1^5 
$  1  I  5 
$150 
$195 
$150 


$ 
$ 
$ 
$ 
$ 


30 
30 
65 
95 
9 


. .  $  I  SO 
$100 


ALL  TRANSFORMERS  4  CHOKES  GUARANTEED  FOR  24  MONTHS 
Man?  others  alio  aval  Jab  fa.    Write   for  free  list  or  quote  on   any  custom 


transformer,  choke,  or  saturable  reactor. 


Peter  W.  Dahl  Co 

4007  Fort  Blvd.  *El  Paso,  Texas  79930 

Telephone  (915)  566-5365  or  (91  5)  751-4856 


M 


Clegg 


FT90I 


om24 


FT-301 


Yaesu 

Headquarters 


Dozens  of  Distributors  offer  you  a  selection 
of  YAESU  products.  Some  might  even  quote 
you  a  slightly  lower  price.  But — no  one  can 
serve  you  better  than  Clegg  when  you 
choose  any  item  from  YAESU  s  extensive 
product  line.  Because: 
t.  We  have  YAESU  products  in  stock. 

\X/e  know  YAESU  products  inside 

and  out. 

We  service  all  YAESU  products. 
If  you  are  considering  upgrading  your  sta- 
tion with  a  new  YAESU  FT90I — or  an  FT- 
225  RD— or  an  FT301— or  merely  a  YAESU 
clock— call  us  TOLL  FREE  today. 
YAESU  and  Clegg  guarantee  your  satisfac- 
tion with  the  product  and  with  the  service. 

Calf  Clegg  TOLL  FREE  1-(800)-233-02 
for  YAESU  or  any  other  requirement  for 
your  station. 


Communications  Corp. 

191 1 0ld  Homestead  Lane 

Lancaster,  PA  17601 
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WITH  COMPETITIVE  PRICES  GOING  SKY-HIGH 
THE  YAESU  FT-101  SERIES  IS  STILL  YOUR  BEST  BUY! 


FT-101E 


FT-101EE 


■r,||  . 
L  H.-E  tal  ■.■-■ 


YBESU      4JP      MAFFffnCj.         FT -I  1*1 


m  *  I  >  kJDMPM 


HW«i..4et  k*(  «#*-*- Caiman 


FT-101EX 


Top  of  the  series,  the  FT-101  E  has 
everything— RF  speech  processor,  AC 
and  DC  operation,  plug-in  PC  boards  for 
easy  servicing — nothing  has  been  omit- 
ted for  excellent  160-10  meter  perfor- 
mance. 


Just  one  step  down  is  the  FT-101EE 
identical  in  every  respect — but  less  the 
RF  speech  processor — an  item  many 
hams  can  live  without,  thus  saving  a  few 
do/lars. 


The  FT-101  EX  is  the  same  basic  unit, 
less  DC/DC  converter,  160M,  WWV, 
and  three  of  four  10  meter  crystals  and 
the  RF  speech  processor.  Many  hams 
do  not  need  these  features  and  would 
just  as  soon  save  the  money.  All  access- 
ories may  be  added  later  and  the  "EX" 
can  then  become  an  l£E'\ 


> 


\mateur  radio's  first  all  plug-in  PC  board  transceiver,  the  FT-1 01  series  has  a  long  pedigree  of 
success  dating  back  to  the  FT-1 01  and  FT-101  B.  More  than  a  quarter  million  are  in  use  all  over 
he  world!  Refinements  have  been  added  over  the  years  to  update  the  equipment  and  we 
jelieve  it  is  the  most  thoroughly  satisfactory  and  trouble-free  transceiver  money  can  buy. 
Compare  price  and  features  with  any  "Brand  X"  and  you'll  choose  Yaesu! 
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YAISU 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  633-4007 
yi         YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Ter.,  Cincinnati,  OH  45215 


Robert  B.  Wood  WAiJWD 

2!6  Church  Street 

West  Barnstable  MA  02668 


The  KM1CC  Story 


hams  celebrate  Marconi's  miracle 


The  raucous  simulated 
rotary  spark-gap  trans- 
mitter inside  the  surplus 
army  barracks  over  the 
dunes  from  the  Atlantic 
surf  in  South  Wellf  leet  sent 
President   Carter's    words 


honoring  Cuglielmo  Mar- 
coni out  from  Cape  Cod  to 
the  Cornish  Radio  Club  at 
Poldhu,  England,  and  to 
the  world  in  general  It  was 
an  old  sound  searching  the 
air  waves  for  new  ears  75 


years  after  Marconi's  first 
wireless  message  traveled 
the  same  ocean. 

Marconi's  message  to 
King  Edward  VII  from 
President  Theodore  Roose- 
velt in  1903  was  the  first  of 


Young  Marconi  about  25,  in  England,  several  years  before  he  came  to  the  United  States. 
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its  kind,  paving  the  way  for 
amateur  and  commerical 
radio  as  it's  known  today. 
The  Town  of  Barnstable 
Radio  Club  Special  Event 
Station,  KM1CC,  was  on 
the  air  nine  full  days, 
January  14  to  22,  1978,  on 
all  bands,  in  all  modes, 
even  during  a  major  snow 
storm,  commemorating 
this  great  feat  of  75  years 
ago,  ft  talked  with 
amateurs  around  the  world 
from  near  the  original  Mar- 
coni station  site. 

Some  60  operators  man- 
ning eight  transmit- 
ter/receivers made  7,740 
contacts  during  Marconi 
Week  About  40  percent 
were  with  stations  outside 
the  United  States,  in- 
cluding an  SSTV  contact 
with  Ascension  Island.  But 
that  was  not  the  high  point. 

That  came  promptly  at 

eight  pm  on  the  18th  when 
head  man  and  control 
operator  Robert  Doherty 
K1VV  opened  an  Angelo's 
paper  bag  and  carefully 
fed  the  prepunched  paper 
tape,  containing  three  no- 
table messages,  into  the 
keying  head.  Three-quar- 
ters of  a  century  to  the 
minute  after  Marconi  sent 
the  first  wireless  message 
from  the  United  States  to 


Reinforced  wooden  towers  surround  station  CC  buildings 
from  which  the  famous  message  was  sent  January  78, 
1903. 


A  September  gale  in  1901  took  these  20  towers,  200  feet 
tail,  down  before  they  could  be  put  to  use.  Four  reinforced 
wooden  towers  were  quickly  put  up. 


England  and  got  one  back, 
another  message  was  on  its 
way.  In  Poldhu,  it  was  one 
in  the  morning  the  next 
day.  A  great  man  was  being 
honored. 

News  reporters  crowded 
the  room,  and  radio  station 
WQRC  broadcast  live  a 
description  of  the  tape, 
simultaneously  keying  the 
80,  40,  20,  and  two  meter 
transmitters.  Benjamin  Till- 
son  W1 HWO  read  the  mes- 
sages on  40  meter  SSB, 
also. 

The  President's  message 
was   followed    by   another 


from  President  Giovanni 
Leone  of  Italy  and  one 
from  Marconi's  daughter, 
Gioia  Marconi  Braga.  It 
took  nearly  an  hour,  and 
smart  hams  had  their  tape 
recorders  running,  striking 
in  rock  the  240  Hz  tone. 

President  Carter  said  in 
his  message  to  the  world: 
"Seventy-five  years 
ago,  a  new  era  of  in- 
ternational com- 
munications was 
heralded  in  by  an 
historic  exchange  of 
messages  across  the 
Atlantic  .  .  . 


"That  exchange 
marked  a  milestone 
in  the  history  of  com- 
munications. Since 
then,  we  have  built 
on  the  invention  of 
the  distinguished 
Italian  physicist  and 
others  a  global  com- 
munications system 
that  allows  instant 
contact .  *  . 

"It  is  fitting  that  we 
commemorate  the 
event  both  with 
gratitude  for  the  ways 
in  which  science  and 
engineering    have 


helped  to  unite  us 
and  with  fervent 
hopes  that  such  com- 
munications will 
serve  the  future 
course  of  peace  and 
human  progress 
everywhere/' 

President  Leone  of  the 
Republic  of  Italy  said: 
"  .  .  ;  I  recall  with 
admiration  this  great 
Italian's  inventive 
capabilities  and  en- 
thusiasm which  have 
given  new  dimension 
to    the    contacts    be- 


Rettred  Army  barracks  housed  KM1CC  during  Marconi 
Week,  January  14  to  22,  not  far  from  the  original  transmit- 
er  site. 


Frank  Caswell  W1  ALT  mans  the  "olepurnp  handle"  of  this 
working  model  of  the  rotary  spark-gap  transmitter  which 
Marconi  used.  Caswell  built  it  in  his  spare  time,  and  it  is 
housed  in  the  National  Seashore  Visitor's  Center. 
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Duncan  Kreamer  W1GAY,  QSL  manager,  worked  80,  40, 
and  20  meters  SSB. 


Douglas  Carey  WA1UMC,  KMlCC's  youngest  operator  (17 
years  old),  takes  a  turn  here  on  two  meters.  Doug  worked 
mostly  40  meter  CW. 


tween  men  of  every 
continent  by  achiev- 
ing a  decisive  step 
forward  for  science. 

"All  over  the 
world,  radio  ama- 
teurs participate  in 
this  new  dimension 
and,   with    the   same 


enthusiasm,  have 
created  among  them- 
selves a  close  net- 
work of  contacts.  To 
this  network  is  owed 
daily  the  savings  of 
human  lives,  both  on 
land  and  on  the  sea, 
as   well    as   the   pro- 


President  Carter's  message  goes  out  on  40  meter  SSB  with 
Ben  Tillson  W1HWO  doing  the  reading.  Commercial  sta- 
tion WQRC  announcer  monitors  in  background. 


gressive  deepening  of 
a  sense  of  solidarity 
which  overcomes  all 
boundaries  and 
which  strengthens  the 
hope  for  a  better 
future." 

In  her  tribute  to  her 
father,  Ms,  Braga  said: 

*"'.  .  .  He  considered 
amateurs  part  of  his 
spiritual  family. 
To  a  young  man  who 
downgraded  himself 
because  he  was  only 
an  amateur,  my 
father  replied,  'Don't 
forget,  young  man, 
that  I,  too,  am  on(y  an 
amateur/ 

'I  think  we  all  owe 
a  debt  of  gratitude 
for  the  services 
amateurs  have  ren- 
dered unselfishly  to 
mankind  on  so  many 
occasions  .  .  .  more 
dramatically  in  times 
of  emergency,  hut 
more  consistently 
from  day  to  day  in 
just  keeping  watch 
over  the  waves  of  the 
air .  . 

"The  magic  of 
radio  endures  in  their 
hearts  .  .  ,  " 

The  messages  ended  and 
Doherty  began  work  on  the 
80-meter  transmitter,  It 
had   quit    in    midmessage, 


and  two  more  transmis- 
sions were  scheduled _one 
at  ten  o'clock  and  the  last 
at  midnight.  Besides,  there 
were  lots  of  stations  out 
there  clamoring  for  a  con- 
tact and  a  QSL  card  with 
Marconi's  picture. 

The  activities  that  night, 
though  fast  in  passing,  took 
a  long  time  to  get  ready 
for.  The  messages  were  the 
bottom  line  for  Doherty 
and  The  Barnstable  Radio 
Club  on  over  two  years  of 
work.  From  the  1 8th  to  Sun- 
day  was  pure  pleasure 
(with  the  exception  of  a 
snow  storm),  but,  before 
thatr  it  had  been  sweat. 
However,  Doherty  be- 
lieves, Marconi's  amazing 
gift  to  civilization  of  in- 
stant worldwide  communi- 
cations deserved  all  the 
labor, 

Doherty  contacted  busi- 
nesses, institutions,  and 
people  in  communications 
for  funds  and  equipment. 
Club  members  and  non- 
members  alike  loaned  and 
donated  gear,  CW,  RTTY, 
SSTV,  SSB,  and  OSCAR  ac- 
tivities were  planned. 
Massachusetts  Governor 
Michael  Dukakis  pro- 
claimed January  12  to  22 
Marconi  Week,  and  the 
FCC  issued  a  Special  Event 
Station  KM1CC  license  for 
the  same  time. 
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Robert  Doherty  K1W,  in  charge  of  the  The  Barnstable 
Radio  Club's  Marconi  Anniversary  event,  keys  the  fuzz 
box  (240  Hz  tone)  while  working  MCW  on  3555  kHz. 


On  RTTY,  around  3610  kHz,  was  Lewis  Masson  K1LJS  of 
Chatham. 


Services  of  the  National 
Seashore  were  invaluable, 
Doherty  said,  as  was  the 
Nauset  Regional  School 
District,  which  provided 
the  building,  a  signal  flag's 
distance  from  the  original 
site 

The  National  Seashore 
Visitor's  Center  near  the 
operating  site  had  on  ex- 
hibit a  working  model  of 
Marconi's  rotary  spark-gap 
transmitter  constructed  by 
Marconi  historian  Frank 
Caswell  W1ALT.  On  view 
also,  a  decade-by-decade 
showing  of  radio  equip- 
ment, from  an  early  coil 
coupler  to  a  modern  WCC 
inked  paper  readout 
receiver,  loaned  by  RCA 
Globcom,  Inc.,  in  Chat- 
ham, rolled  back  the  years 
for  the  hundreds  that 
visited  daily,  Alan  Curran 
WA1WIE  had  the  job  of 
putting  it  all  together. 

Caswell  and  members  of 
the  Club  explained  other 
exhibits,  including  pictures 
and  memorabilia  from  the 
old  site,  and  offered  a  slide 
show  about  the  Marconi 
station.  And  there  was  out- 
door work,  also. 

To  prevent  the  white- 
finger  syndrome  so  com- 
mon   to    radio    hobbyists 

during  the  winter,  halyards, 
pullies,  and  poles  had  been 
put    in    place   during    the 


warm  months  of  the  sum- 
mer and  field-day  tested. 
Reworking  and  adjust- 
ments continued  up  to  the 
last  minute  with  a  crew 
directed  by  W1HWO. 
Amateurs  way  out  there 
weren't  overlooked  either. 

Worldwide  announce- 
ments went  out  on 
amateur  radio  networks  in 
all  modes,  and  the  his- 
torian put  the  bits  and 
pieces  together  for  those 
who  didn't  know. 

Caswell  observed  that 
Marconi's  old  station  had, 
at  different  times,  calls  of 
CC  and  MCC  In  commem- 
oration, the  FCC  licensed 
the  station  KM1CC  A  com- 
mercial offshoot  of  Mar- 
coni's station,  WCC  in 
Chatham,  handles  world 
messages  to  ships  at  sea  to- 
day. But  what  about  the 
old  station? 

Marconi's    30,000-Watt 

transmitter  rammed  elec- 
tric sparks  similar  to  light- 
ning across  an  air  gap.  Each 
time  a  spark  jumped,  an 
electromagnetic  wave  radi- 
ated away  at  186,000  miles 
per  second  and,  at  about 
200  kHz,  hugged  the  Earth 
pretty  well.  This  latter 
point  astounded  physicists 
and  engineers  of  that  time. 
Short-interval  sparks 
meant  a  dot,  longer  inter- 
vals a  dash  —  very  nearly  a 
continuous  wave. 


KM1CCr  isolated  as  it 
was  among  the  dunes,  ex- 
perienced no  difficulty 
with  TVL  It  would  be  easy 
to  conjecture  that  Mar- 
coni, too,  had  little  dif- 
ficulty in  that  sense,  since 
there  weren't  any  TV  sets 
then.  Not  so,  according  to 
former    Park     Historian 


Edison  P.  Lohr.  It  seems  the 
station  cook  was  afraid  to 
hang  out  the  wash  because 
the  damp  clotheslines, 
loaded  with  rf,  delivered 
nasty  bites. 

There  also  were  com- 
plaints at  the  time  about 
telephone  interference, 
but   nothing   materialized, 


Six  meters  attracted  quite  a  few  off-Cape  stationsr  shown 
here  being  worked  from  KM1CC  by  Ben  Richardson 
WB1CUA. 
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Lohr  said. 

Lohr  also  reports  the 
antenna  of  the  first  station 
caused  mutterings  in  the 
local  Cape  community. 
Twenty  200-foot  masts  had 
been  planted  in  a  circle  in 
the  sand  near  the  sea  cliff 
in  South  Wellfleet  Mar- 
coni wanted  nothing  but 
sea  water  between  his  high 
wire  and  Poldhu. 

But  the  Cape  Codders 
knew,  and  true  to  their 
predictions,    a    soon-a- 


comin'  nor'easter,  similar 
to  the  storm  that  whacked 
KM1CC  January  19  and  20, 
took  the  poles  down,  Mar- 
coni put  up  four  reinforced 
wooden  towers,  a  complex 
of  wire  radiators,  and 
transmitted  the  first  wire- 
less messages  across  the 
Atlantic, 

Launched  by  Marconi  on 
its  historic  mission  in  1903, 
the  station  lasted  until 
1917,  when  it  had  to  be 
abandoned  because  of  the 


crumbling  cliff  and  the 
sea's  steady  inland  march 

Today,  a  visit  to  Marconi 
Beach  shows  only  half  the 
land  of  the  original  site  re- 
maining, A  few  timbers,  ce- 
ment anchors,  and  iron 
hardware  poke  from  the 
sand  in  silent  reminder  of 
pioneer  radio's  giant  step 

The  Barnstable  Radio 
Club  operators  and  guests 
were  on  the  air  at  the  site 
often  24  hours  a  day  during 
Marconi  Week,  promising 


Duncan  Kreamer  W1CAY, 
the  QSL  manager,  a  busy 
time.  Caswell  was 
KMICC's  first  radio  con- 
tact on  the  14th  and  its  last 
on  Sunday  the  22nd. 

Marconi's  early  pioneer- 
ing made  instant  com- 
munications to  the  world's 
farthest  corner  not  only 
possible,  but  practical.  The 
Barnstable  Radio  Club 
operated  CC  once  again  as 
their  way  of  saying  thanks 
75  years  later  ■ 


RTTY  Loop 


from  page  20 

return  from  subroutine  (RTS 
[$39]).  The  PIA  is  on  SWTPC 
port  #7,  which  is  $601G.  The 
registers  are  thus  at;  $80 1C— 
data  direction  register  A; 
S801C— peripheral  register  A 
$801  D— control  register  A 
$801 E— data  direction  register 
B;  $801 E— peripheral  register 
B;  $801 F— control  register  B. 

This  program  uses  the  B  side 
of  the  PIA.  Other  possibilities 


can  be  worked  out  as  tong  as 
the  hardware  is  properly  con* 
figured  and  Initialization 
routines  are  modified  appro- 
priately. 

Be  bold  in  adjusting  the 
value  of  the  delay  constant  if 
you  have  a  different  clock  fre- 
quency. Don't  start  by  480,  481, 
482,  etc.,  but  by  4S0P  490,  4A0, 
etc.,  or  more.  When  you  get  it 
within  $10  or  $a0t  then  start  fine 
tuning.  Owners  of  the  "fast"' 
MP-A2  CPU  boards  can  expect 


Ham  Help 


I  purchased  a  Robyn  Interna- 
tional  Model  TRS-100 
23-channel  CB  (AM-SSB)  for 
conversion  to  10  SSB.  I  have 
not  seen  any  articles  on  con- 
verting the  TRS-100  to  10  SSB. 
Has  this  been  done?  We  have 
the  receiver  working  with  a 
single  crystal  from  Interna- 
tional which  puts  us  on  tent  but 
the  transmitter  output  is  way 
down— less  than  1/10  of  a 
Watt.  We  tried  writing  to  Robyn 
International,  Box  473, 
Rockford  Ml  49341,  for  an 
alignment  instruction  book, 
but  had  no  luck.  Also,  there  are 
no  "Sams"  books  for  this 
transceiver  Does  anyone  have 
any  suggestions? 

R.J.  Doherty  K1VV 

RFD  #1,  14  Pine  St. 

Sandwich  MA  02563 


I've  been  a  subscriber  to  73 
since  its  Inception  and  have 
been  sitting  back  enjoying 
years  of  reading  enjoyment.  I 
was  disappointed  when  the 
magazine  and  the  hobby  turned 
so  drastically  towards  com- 
puters, microprocessors,  etc.  I 
guess  I  yearn  for  the  old  days 


of  home  brewing.  Frankly,  f 
have  gotten  bitten,  but  only 
slightly— and  there  lies  the 
problem,  I  have  acquired  a 
Vlatron  21  data  terminal.  They 
were  sold  locally  by  Meshna  in 
Lynn,  Mass.;  you  had  the  ad  in 
73  a  few  years  back, 

I  can  get  the  thing  to  light  up 
and  print,  but  that's  about  as 
far  as  I  can  reason  it  out,  I  can't 
find  anyone  who  has  a  manual 
or  any  information  on  the  unit.  I 
understand  Ma  Bell  used  them 
here  In  the  MA  area.  Can  any- 
one give  me  some  help  on  this 
unit? 

Lou  Ventured!  WA1NIX 

64  Cross  St. 

Quincy  MA  02169 

We  are  in  the  process  of 
reestablishing  the  Auburn 
University  Amateur  Radio  Club 
after  a  four  year  period  of  inac- 
tivity. There  is  no  equipment 
left  over  from  the  previous 
clubs  here,  and  we  will  be  start- 
ing from  scratch  in  rebuilding, 

We  would  like  to  know  if 
anyone  who  attended  Auburn 
and  has  knowledge  of  the 
club's  activities  in  past  years 


a  number  around  $600,  depend* 
ing  on  their  individual  clock. 
Since  the  M1TS  680  has  a 
slower  500-kHz  clock,  I  would 
expect  the  value  to  be  reduced. 
I  have  not  heard  from  anyone 
using  such  a  machine,  how- 
ever. 

Finally,  we  have  found  that 
some  fast  terminals  appear  to 
generate  errors,  as  they  put  the 
data  out  and  return,  still  during 
the  last  half  of  the  fifth  data 
pulse.  It  has  become  advisable 
to  ensure  that  we  are  In  the 
STOP  pulse  before  starting  to 
send  anything  to  the  terminal. 
Addition  of  a  line,  "00725  BSR 
MSEC10",  will  accomplish  that 


delay.  Of  course,  the  program 
needs  to  be  reassembled  fol- 
lowing that  insertion. 

An  updated  source  listing,  in* 
eluding  the  line  added  above,  is 
available  for  the  cost  of  copy- 
ing. Please  send  one  dollar  and 
a  business-sized  SASE  to  me  at 
the  above  address.  Be  sure  to 
enclose  a  note  to  tell  me  what 
you  want.  You  have  no  idea  how 
frustrating  it  is  to  get  money 
and  an  envelope  with  no  ex- 
planations. 

More  excitement  next  month 
and  yes  to  the  many  ques- 
tions—additional programs  are 
in  the  works. 


could  contact  us, 

Robert  A.  Alexander  WA4RRN 

President,  AUARC 

James  E.  Foy  Union 

Auburn  University 

Auburn  AL  36330 


I  need  a  simple  modification 
for  the  Kenwood  TR-7400A  2 
meter  rig  in  order  to  receive  the 
national  Civil  Air  Patrol 
repeater  frequency  of  148.15 
MH2.  <l  can  transmit  by  setting 
the  dial  at  144,500  and  using  a 
-600  offset  to  give  an  output 
frequency  of  143-90,  which  is 
the  repeater  input  frequency.)  I 
have  contacted  Kenwood  and 
they  cannot  help  me. 

George  E.  Taylor  WA4G  U  W 

209  Lakeshore  Drive 

Muscle  Shoals  AL  35660 

Anyone  who  has  converted 
an  Alaron  1025-B  AM  CB  is  re- 
quested to  contact  me. 
Specifics,  directions,  and 
schematics  would  be  appre- 
ciated, 

Frederick  Bartolomei  WD8PCB 

19442  Rockport  Drive 

Rosevilie  Ml  48066 

I  would  like  to  contact  any 
amateur  who  is  using  a  com* 
puter  for  Morse  or  RTTY.  to  ex- 
change ideas  and  information. 


Also,  l*d  like  to  contact  anyone 
interested  in  computer-to- 
computer  communications  on 
the  HF  bands  (such  as  program 
exchanges  or  24-hour  traffic 
nets  on  RTTY), 

Barry  W.  Pol  ley 
6619  Southpornt 
Dallas  TX  75248 

I  need  an  instruction  manual 
with  schematic  for  the  Tek- 
tronix 535A  oscilloscope. 

If    anyone    has    a    manual 

which  is  not  for  sale,  I  will  pay 
for  copying  the  manual  and  all 
postage.  Any  help  along  this 
line  will  be  greatly  appreciated. 

Henry  R.  Leggette  WB4MNW 
1555  Galveston  ST. 
Memphis  TN  38114 

I  need  a  schematic  for  the 
surplus  BC-348R  model  mili- 
tary receiver.  I  also  need  advice 
regarding  the  installation  of  a 
product  detector  in  the  same 
radio. 

Paul  J.  Uhlig,  M.D.  K9MD 

1342  Estate  Ct 

Wichita  KS  67206 


I  am  interested  in  contacting 
a  ham  in  this  area. 

Albin  J.  Gietzen  K3TUC 

606  N.  Ohio  Ave 

Gaylord  Ml  4973* 
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TWO  OF  THE  THREE  BEST  THINGS  IN  LIFE 

COME  FROM  EDGECOM  . . . 


SYSTEM  3000A 

Featuring:  Twenty  front-panel-programmable  memory  channels  .  ,  .  Memory  channel  scan- 
ner . . ,  Band  scanner . .  .  Two  priority  channels  .  . .  Any  transmitter  offset . . .  Full  coverage 
(144-147.995  MHz)  in  5  kHz  steps  .,,  Memory  channel  monitor  ...  Advanced 
microcomputer-controlled  PLL  synthesizer  with  electronic  push-button  tuning  . . ,  Extraor- 
dinary receiver  with  five-pole  front-end  and  ten-pole  IF  - . .  25  Watts  output  (ad- 
justable) . . .  MARS/CAP  coverage  optional  (142-150.99  MHz) . . .  Small,  lightweight . .  .  Full 
TWO-YEAR  WARRANTY  ...  An  incredible  bargain  at  $549. 


FMS-25 

Features:  Ten  front-panel-programmable  memory  channels ...  Built-in  band  scan- 
ner...  Any  transmitter  offset .,,  Full  144*147.995  MHz  in  5  kHz  steps  ...  Advanced 
microcomputer-controlled  PLL  frequency  synthesizer .  .  .  Electronic  push-button  tun- 
ing .  • .  The  same  fantastic  receiver  and  transmitter  as  System  3000A . . .  Full  TWO-YEAR 
WARRANTY  . .  .  Low  price:  $439- 

SYSTEM  3000A/FMS-25  . . . 
PERFORMANCE  TO  CHALLENGE  YOUR  IMAGINATION 

See  them  at  selected  dealers  or  write  for  more  information. 


Edge  com  Inc. 


E19 


2909  Oregon  Ct— A3,  Torrance  CA  90503  (213)  533-0433 
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Good  News! 

easy  autoranging  for  your  counter 


Ted  Lassagne 
21853  Monte  Cl. 
Cupertino  CA  95014 


The  frequency  counter 
on  your  bench  is  a 
handy  and  useful  instru- 
ment. But  unless  it's  a  high- 
priced  one,  you  most  likely 
have  to  operate  the  range 
switch  by  hand.  Adding 
automatic  range  switching, 
or  "autoranging/'  can 
make  that  counter  much 
more  convenient  to  use. 
The  good  news  is  that  it 
can  be  done  with  just  a 
handful  of  parts. 
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I  originally  started  out  to 
improve  the  range  switch 
in  my  home-brew  version 
of  the  popular  K20AW 
counter.  The  idea  was  to 
replace  the  two-position 
range  switch  with  a  four- 
position  switch  and  elim- 
inate the  switch  flipping 
necessary  to  get  five-digit 
readings  in  the  range  be- 
tween 100  kHz  and  10 
MHz. 

The  K20AW  counter 
range  switch  uses  a  scheme 
called  dc  switching.  That 
is,  the  switch  on  the  panel 
controls  only  dc  voltages 
to    gates    which    actually 
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Fig.  1.  Range-switching  circuit. 


select  the  timebase  fre- 
quencies. The  high  fre- 
quencies are  kept  away 
from  the  panel  where  they 
might  cause  a  "noisy" 
situation. 

Keeping  the  dc  switch- 
ing seemed  like  a  good 
idea,  so  1  put  together  the 
circuit  shown  in  Fig.  1.  The 
circuit  uses  a  74153  data 
selector/multiplexer  (U1) 
to  select  the  timebase  fre- 
quency and  a  74145  (U2)  to 
indicate  the  range  by  posi- 
tioning the  decimal  point 
on  the  display  Because  the 
74153  has  two  sections,  it 
can  be  used  as  a  two-pole 
"switch."  The  K20AW 
counter  control  circuits 
use  two  timebase  inputs,  so 
both  sections  of  the  74153 
are  used  here.  Only  one  of 
the  sections  would  be 
necessary  in  most  other 
types  of  timebase  circuits. 
The  timebase  inputs  to  U1 
(pins  3-6  and  10-13)  come 
from  the  counter's  time- 
base  divider,  which  is 
usually  a  string  of  7490s. 
The  control  lines  labeled 
RS0  and  RS1  were  con- 
nected to  a  two-pole,  four- 
position  rotary  switch 
wired  to  supply  the  proper 


dc  voltages.  The  gate  dura- 
tion and  the  decimal  point 
for  each  setting  are  shown 
in  Fig.  1 .  The  display  always 
reads  in  kHz,  so  no  range 
indicator  lights  other  than 
the  decimal  point  are 
necessary. 

After  wiring  up  this  cir- 
cuit and  getting  it  working, 
the  next  logical  step  was  to 
try  to  make  the  switch 
operate  itself  — that  is,  to 
add  "autoranging"  — pro- 
vided that  not  too  many 
ICs  were  required. 

Now,  the  logic  that  you 
use  to  operate  a  range 
switch  manually  on  a 
counter  is  not  too  com- 
plicated. When  the  over- 
flow light  goes  on,  you 
switch  to  a  shorter  gate 
period.  When  the  left-hand 
digit  {as  you  face  the 
display)  is  zero,  you  use  a 
longer  gate  period,  unless 
it  is  already  set  for  the  max- 
imum length.  To  put  this 
logic  into  circuit  form,  we 
need  a  two-bit  counter  to 
control  U1  and  U2P  and 
signals  to  let  us  know  (1) 
when  the  overflow  light 
goes  on,  and  (2)  when  there 
is  a  zero  in  the  left-hand 
digit. 
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The  overflow  is  the  easy 
one  — there  is  an  overflow 
latch  already  in  practically 
all  counter  circuits.  Detect- 
ing a  zero  in  the  [eft-hand 
digit  is  a  little  more  of  a 
problem.  The  cheapest 
way  seemed  to  be  an  R-S 
flip-flop  (made  from  two 
gates  of  a  7402)  connected 
to  the  "A"  output  of  the 
7490  counter  for  that  digit. 
The  R-S  flip-flop  will  latch 
high  if  the  "A"  output  ever 
goes  high  in  a  count  period, 
which  means  that  there  is 
not  a  zero  in  that  digit, 
After  every  count  period, 
we  reset  the  R-S  flip-flop 
using  the  counter  reset 
pulse. 

For  the  two-bit  counter, 
we  use  a  7473  wired  to  stop 
on  the  count  which  repre- 
sents the  longest  timebase 
interval  (one  second).  It 
looks  like  we  would  need 
an  up/down  counter  here, 
but  we  can  avoid  this  kind 
of  complication  by  being  a 
bit  devious  on  the  logic  In- 
stead of  counting  down 
one  count  when  the  gate 
period  needs  to  be  short- 
ened, we  merely  reset  to 
the  shortest  gate  period 
and  let  it  count  up  two 
counts.  On  the  three 
shortest  gate  periods,  the 
range  switching  is  done 
every  tenth  of  a  second,  so 
this  simplified  logic  takes 
only  two  tenths  of  a  second 
longer;  and  keeps  the 
number  of  ICs  down. 

The  autoranging  control 
circuits  are  shown  in  Fig.  2. 
U3a  and  U3b  are  the  R-S 
flip-flop  which  detects  the 
zero/non-zero  condition  in 
the  left-hand  digit.  At  the 
start  of  each  count  period, 
^he  positive  reset  pulse  sets 
:he  output  of  U3b  low. 
During  the  count  period, 
any  positive  input  to  U3a 
;ets  its  output  low  and  the 
output  of  U3b  high.  If  the 
eft-hand  digit  is  zero,  the 
output  of  U3b  will  stay 
owr  and  when  the  counter 
itrobe  pulse  arrives  at  U4ar 
i  positive  pulse  will  cause 
:he  count  on  U5  to  ad- 
vance, resulting  in  a  longer 
*ate  period.  If  both  Q  out- 
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Fig,  2.  Autoranging  control  circuits. 


puts  of  U5  are  high  (i.e.,  the 
gate  period  is  1  second), 
the  pulse  has  no  effect. 

The  overflow  detection 
circuit  uses  U3d  and  U4b. 
The  NOFLOW  (high  if  no 
overflow)  signal  is  from  the 
Q  output  of  the  overflow 
latch  (pin  8  of  IC21A  in  the 
K20AW  counter),  and  is 
low  when  overflow  has  oc- 
curred. The  strobe  pulse 
gates  a  negative  pulse  to 
the  C  (clear)  inputs  of  U5, 
causing  the  shortest  gate 
period  (1  nrrs)  to  be  selected. 

Selection  of  either  the 
manual  or  autoranging 
mode  is  done  with  an  SPDT 
switch.  In  the  "manual" 
position,  the  output  of  U4b 
is  held  low,  keeping  the 
clear  inputs  of  U5  low, 
causing  both  Q  outputs  to 
remain  low.  The  panel 
switch  voltages  are  gated 
through  U4c  and  U4d  (in- 
verted) and  control  the 
range  selection  circuitry  of 
Fig.  1 .  In  the  "autoranging" 
position,  all  the  panel 
switch  outputs  are  held  at 
zero  volts,  which  causes 
U4c  and  U4d  to  gate  U5's 
Q  outputs  (inverted),  which 
then  control  the  range 
selection  circuits.  In  addi- 
tion, U4b  acts  as  an  invert- 
ing gate  for  the  strobed 
overflow  signal.  If  you  are 
tempted  to  combine  the 
autorange/manual  switch 
with    the    range    switch, 


don't.  It's  more  useful  to 
have  them  as  separate  con- 
trols. 

One  other  change  was 
made  to  the  counter  to  add 
a  'touch  of  class"  and 
make  the  display  more 
readable.  The  7447  seven- 
segment  decoder  has  a 
built-in  feature  to  blank 
leading  zeroes.  There  are 
two  pins,  called  RBI  {for 
Ripple  Blanking  Input)  and 
RBO  (for  Ripple  Blanking 
Output).  If  RBI  is  held  low, 
a  zero  digit  will  be  blanked 
out.  If  RBI  is  open  or  high, 
a  zero  digit  will  not  be 
blanked.  When  a  zero  gets 
blanked,  RBO  for  that  digit 
is  low;  otherwise  it  is  high. 
So,  by  holding  RBI  of  the. 


Fig.  1 


left-hand  digit  low  and 
tying  RBI  of  each  of  the 
other  digits  to  RBO  of  the 
digit  to  its  left,  all  leading 
zeroes  can  be  blanked. 

This  poses  one  problem 
for  a  display  with  a  moving 
decimal  point.  We  don't 
want  any  blanks  after  the 
decimal  point,  The  circuit 
of  Fig.  3  provides  the  kind 
of  display  we  want.  The 
second  and  third  digits 
from  the  right  are 
"unblanked"  if  the  decimal 
point  is  to  their  left  or  if 
any  digits  to  their  left  are 
on.  U6  handles  the  logic  for 
this.  The  left-hand  digit 
(RBI4)  is  tied  to  the 
overflow  flip-flop  to 
eliminate    blanking    when 
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Connection 

Pin 

Of 

1  kHz 

11 

IC26 

100  Hz 

11 

IC27 

10  Hz 

11 

IC28 

1  Hz 

11 

IC29 

Gate 

1 

IC33a 

Aux  Gate 

4-5 

IC32b 

A  output  high  ctr 

12 

IC18 

Reset  B 

Coll. 

Q5 

Strobe 

Coll. 

Q4 

Noflow 

8 

IC21 

RBU 

5 

IC20 

RB04 

4 

IC20 

RBI3 

5 

!C17 

RB03 

4 

IC17 

RB12 

5 

IC14 

RB02 

4 

IC14 

RB11 

5 

IC11 

RBIO 

5 

ICS 

Table  1.  Connections  to  K20AW  counter (73,  luly,  1972). 
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JJ»GND 

Fig.  3.  Ripple  blanking  modifications. 


overflow  occurs;  we  don't 
want  to  blank  anything  in 
the  lower  half  of  a  number. 
The  right-hand  digit's  RBI 
(RBIO)  is  tied  high  so  that 
the  digit  will  always  be 
displayed,  That  lets  you 
know  the  counter  is  turned 
on  and  the  display  is  work- 
ing. 

This    whole    project    in- 
volved only  the  addition  of 


six  ICs,  a  few  resistors  and 
capacitors,  and  a  rotary 
switch  to  the  existing 
counter.  The  old  range 
switch  was  used  as  the 
autorange/manual  switch. 
The  circuitry  is  not  critical 
and  a  wire-wrapped  ver- 
sion (interfaced  with  the 
K20AW  control  circuit) 
works  just  fine.  The  new 
result  is  a  much  more  con- 


New! 

Throw  rocks  on  40  meters 
for  $19.95*. 


only 

$19.95 


Kantronics  Rockhound  transmitter 

Jump  into  QRP. 

The  Kantronics  Rockhound  QRP  transmitter 

generates  a  one  watt  CW  signal  anywhere  on  40  meters.  With 
the  right  crystal,  and  a  little  luck,  Granite  Falls,  Ml  is  just  a 
stone's  throw  from  Boulder,  CO, 

Slip  the  Rockhound  in  your  pocket  for  mountain 
hikes  or  camping  trips.  Our  8040-B  receiver  makes  a 
lightweight  companion.  For  power,  just  hook  12-15  VDC  in- 
line with  your  key. 

Start  throwing  today,  our  address  is  below, 

'22,95  with  7.125  MHz  crystal. 
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KANTRONICS 

The  Lightweight  Champs, 

1202  East  23rd  Street 

Lawrence,  Kansas  66044  Phone :  9  i  3  842  7745 

We  accept  Visa,  Master  Charge,  check  and  money  orders. 


Parts  List 

G1-C3 

.1  /iF,  10-volt  bypass 

R1-R4 

150  Ohm,  1/4  Watt 

R5 

1k  Ohm,  %  Watt 

S1 

2-polet  4-posttion  rotary  switch 

S2 

SPOT  toggle  switch 

U1 

74153  data  selector/multiplexer 

U2 

74145  BCD4o-decimal  decoder/driver 

U3T  U4 

7402  quad  NOR  gate 

U5 

7473  dual  J-K  flip-flop 

U6 

7400  quad  NAN D  gate 

venient  instrument  on  the 
bench.  Most  of  the  time  it's 
"hands-off"  operation.  The 
overflow  light  never  goes 
on,  except  to  blink  when 
the  frequency  increases 
suddenly. 

Here  are  a  few  hints  on 
operation:  Most  of  the  time 
you  will  want  to  use  the 
autoranging  mode.  If  you 
want  to  get  more  than  five- 
digits  resolution,  set  the 
range  switch  to  the  one- 
second  gate  and  flip  the 
autorange/manual  switch 
back  and  forth  to  read  the 
additional  digits.  If  the  fre- 
quency is  varying  around 
the  upper  end  of  a 
range  —  between    99    and 


101  kHz,  let's  say  — you 
probably  will  want  to 
switch  to  manual  tem- 
porarily. If  a  frequency  less 
than  100  kHz  is  varying 
fairly  rapidly  and  you  want 
to  track  it,  switch  to 
manual  and  set  the  range 
switch  to  the  0.1-second 
gate  position,  The  display 
will  be  updated  10  times  a 
second  instead  of  just 
once. 

My  experience  with  this 
improved  counter  has  con- 
vinced me  that  it  was  well 
worth  the  small  investment 
in  time  and  parts  to  build  in 
autoranging.  Why  not 
build  it  into  your 
counter?! 


Test  with  the 
professionals. 


Our  Directional  RF  Wattmeters  are  the 
choice  of  professional  RF  engi- 
neers everywhere.  Can  dis- 
criminate between  forward 
and  reflected  power  in  all 
types  of  50  ohm  coaxial 
transmission  line.  Use  plug- 
in  elements  for  power 
measurements  from  100 
milliwatts  to  50k  watts  at 
frequencies  from  2  to  1000 
MHz  with  ±  5%  accuracy. 


wattmeters 
lor  professionals. 

For  the  name  of  your  local  distributor  call  toll  free 


<% 


800-34 1-967B 

DIELECTRIC  COMMUNICATIONS 

A   UNIT    OF    GENERAL    SIGNAL 

RAYMOND.  MAINE  04071  *  TEL  £07-655-45^5  ■  800-341-9678       D29 


Column  Amateur  Supply 

NOW  STOCKING  THE  INCREDIBLES 


EDGECOM  SYSTEM  3000A 


Ten  Memory  Channels 
Band  Scanner 
Any  Transmitter  Offset 
Full  Coverage 
Small/Light  Weight 
Only  $439 


Twenty  Memory 
Memory  Scanner 
Band  Scanner 
Two  Priority  Channels 
Memory  Channel  Monitor 
Bargain  Price:  $549 


EDGECOM  FMS-25 


Both  of  these  outstanding  2m  FM  transceivers  offer  you  an  unbelievable  receiver,  25  Watts 
of  power  (adjustable),  and  advanced  microcomputer-controlled  frequency  synthesizer, 
electronic  push-button  tuning,  any  transmitter  offset  and  a  FULL  TWO-YEAR  WARRANTY. 
Call,  write  or  come  in  and  compare  for  yourself.  Find  out  why  the  Edgecom  SYSTEM  3000A 
and  FMS-25  are  called  the  incredibles. 


Hwy.  475  Trenton,  Kentucky  42286 


502-886-4534 
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Mighty  Mods  for  the  820S 

—  more  power  and  convenience 


Photos  by  James  R,  Allison  WA4KIL 


Robert  H,  Walker  K4FK 

400  Tivoli  A  ve. 

Coral  Gables  FL  33143 

James  R,  Allison  WA4KIL 
14  Veragua  Ave* 
Coral  Gables  FL  33134 


What!  Buy  a  transceiv- 
er? No  way!  My  re- 
action was  short  and 
definitive-sounding  when 
one  of  the  locals  suggested 
that  a  new  solid-state 
transceiver  might  be  a 
logical  replacement  for  my 
aging  Collins  S  Line.  True, 
the  S/Line  had  caused  me  a 
great  deal  of  trouble  over 
the  past  several  years  and  I 
had  been  considering  a  re- 
placement, but  a  trans- 
ceiver? While  it's  intuitive- 
ly clear  that  a  transceiver  is 
perfectly  adequate,  per- 
haps even  desirable,  for 
routine  SSB  operation,  I 
use  SSB  about  six  times  a 
year  I  greatly  prefer  CW 
and  RTTY,  and  we  all  know 


that  a  transceiver  lacks  the 

flexibility  required  by  the 
serious  user  of  those 
modes. 

Nevertheless,  within  two 
weeks  of  first  using  the 
Kenwood  TS-82GS,  I  had 
purchased  one,  along  with 
the  companion  VFO820 
and  the  YC-88C  500-Hz 
crystal  filter.  Obviously, 
the  fig  had  impressed  me! 

Many  operating  hours 
and  several  modifications 
later,  I  am  extremely 
pleased  with  the  rig.  But 
our  initial  encounter  was 
rather  tempestuous.  When 
I  first  fired  it  up,  the 
T5-82QS  receiver  section 
was  intermittent  and  the 
transmitter  section  was  in- 
operative. Several  of  the 
internal  connectors  had 
vibrated  loose  from  the  cir- 
cuit boards  during  ship- 
ping. Reconnecting  them 
and  then  seating  all  of  the 
remaining  connectors  with 
a  small-bladed  screwdriver 
effected  the  needed  repair. 

After  several   weeks  of 
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Fig.  7.  Two  levels  of  screen  voltage— switch  selected. 


use,  I  had  a  pretty  clear  im- 
pression of  the  T5-8205.  It 
proved  to  be  an  excellent 
SSB  rig.  I  could  think  of  no 
necessary  improvements 
for  that  mode  It  put  out  ex- 
cellent CW  and  RTTY  sig- 
nals as  well.  But  even  with 
the  outboard  VFO-820  and 
digital  readout,  it  lacked 
an  easy  method  of  zero 
beating  a  given  frequency. 
It  can  be  done,  often  very 
accurately,  using  the  dig- 
ital readout,  but  I  found 
this  to  be  both  slow  and 
psychologically  unsettling. 
I  like  to  hear  the  actual 
note  rather  than  see  the 
displayed  difference  be- 
tween transmitter  and 
receiver  frequency,  even 
though  the  latter  is  poten- 
tially more  accurate. 

Having  become  ac- 
customed to  the  250-Hz 
crystal  filter  in  the  Collins 
75S-3,  the  500-Hz  filter  in 
the  TS-820S  seemed  wider 
than  the  proverbial  barn 
door  Additionally,  the  Col- 
lins tunable  bfo  allowed 
centering  a  signal  in  the 
filter  passband.  On  the 
TS-820S,  the  signal  is  off  on 
the  skirt  of  the  filter,  mak- 
ing the  exact  point  of  zero 
beat  difficult  to  find 

I  preferred  the  trans- 
mitter section  of  the 
TS-820S  to  my  32S-1.  I 
wanted  to  keep  my  75S-3, 


however,  and  modify  the 
TS-820S  for  its  role  of  main 
transmitter    and    auxiliary 

receiver. 

The  following  modifica- 
tions have  proven  reliable, 
easy  to  install,  and,  for  me, 
they  greatly  heighten  the 
pleasure  of  using  the  rig, 
While  most  operators 
probably  won't  want,  or 
need,  to  install  them  all, 
there  is  something  here  for 
every  taste: 

•  Increased  power  output 

•  Switch-selected  band- 
pass in  both  the  CW  and 
FSK  modes  without  reset- 
ting the  mode  switch 

•  Complete  control  of  an 
outboard  receiver 

•  Low-level  spot  signal  for 
use  with  an  outboard 
receiver 

•  Switch-selected  FSK 
shift  for  RTTY 

•  "Key-lock"  switch  to 
eliminate  the  need  for 
shorting  the  CW  key  during 
tune-up 

Each  modification  can 
be  installed  independently 
with  the  exception  of  the 
control  of  an  outboard 
receiver  and  the  low-level 
spotting  signal  These  two 
use  a  common  single  relay. 

Before  tearing  into  your 
new  TS-820S,  you  need  to 
give  some  thought  as  to 
where  you  want  to  place 
some  extra  switches.  Each 
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modification  will  require  a 
miniature  toggle  switch  to 
operate  it.  There  are 
already  twenty-nine  front 
panel  controls,  so  even  if 
you  are  willing,  the  front 
panel  is  definitely  not  the 
spot! 

WA4K I L  uses  his  820  as  a 
portable  and  carries  it  back 
and  forth  to  his  weekend 
home  in  the  Florida  Keys. 
He  didn't  need  all  the 
modifications,  just  the 
selectable  filters  and  FSK 
shift,  so  he  found  the  rear 
panel  to  be  a  convenient 
location  for  his  two 
switches. 

At  K4FK,  no  portable  or 
mobile  operation  was  con- 
templated, so  I  mounted 
four  switches  on  an  alumi- 
num bracket  that  is  sus- 
pended under  the  front 
panel.  1  used  the  front 
screws  which  fasten  the 
bottom  half  of  the  case  to 
hold  the  bracket  in  posi- 
tion. All  leads  going  to  the 
switches  exit  from  the 
transceiver  through  the  ex- 
isting round  hole  in  the  bot- 
tom half  of  the  case. 

Other  possibilities 
would  be  to  mount  the 
switches  in  a  completely 
separate  panel  or  to 
mount  them  toward  the 
front  of  the  upper  half  of 
the  case.  I  would  avoid  the 
latter  possibility  because, 
aside  from  the  necessity  of 
drilling  holes  in  the  case, 
this  arrangement  places 
the  switches  in  a  rather  in- 
convenient location  for 
use. 

Increased  Power  Output 

Who  couldn't  use  just  a 
few  more  Watts  output?  I 
nave  experimented  with 
:hree  approaches  to  this. 
The  easiest  place  to  start  is 
with  your  ac  line  voltage. 
The  TS-820S  power  output 
s  directly  related  to  the 
'stiffness"  of  the  ac 
iource.  One  test  trans- 
:eiver  put  out  85  Watts  at 
14  MHz  with  114  V  ac  and 
tOO  Watts  when  the  line 
/oltage  was  raised  to  120. 
f  your  line  voltage  is  lowf 
'ou    might    consider    run- 


ning your  transceiver  from 
a  variac  or  autotrans- 
former  to  keep  the  ac  line 
voltage  up  around  120. 

The  second  method  of 
raising  the  power  output 
was  accidentally  dis- 
covered. Being  rather  con- 
servative, this  is  the 
method  I  have  opted  to  re- 
tain  in  my  820,  Late  one 
evening,  R6  on  the  rec- 
tifier unit  opened  com- 
pletely. The  schematic 
shows  this  to  be  a  470-Ohm 
resistor,  while  the  one  in 
my  unit  was  marked  4700 
Ohms.  I  lacked  a  replace- 
ment and  installed  a 
jumper  across  the  open 
resistor  to  get  the  rig  back 
in  operation.  This  raised 
the  screen  voltage  to 
around  230  volts,  allowing 
me  to  load  the  final  to  be- 
tween 230  and  250  mA.  The 
power  output  runs  from 
100  to  115  Watts  at  14 
MHz. 

While  this  modification 
raises  the  screen  voltage 
on  the  12BY7A  driver  tube 
as  well,  I  have  encountered 
no  problems  with  over- 
heating, instability,  or 
premature  component  fail- 
ure in  either  the  driver  or 
the  final  stages. 

How  about  a  few  more 
Watts?  The  screens  of  the 
finals  are  fed  from  the  in- 
ternal 210-volt  supply.  By 
providing  a  toggle  switch 
to  connect  them  to  the 
300-volt  supply  instead, 
you  can  raise  your  power 
output  to  between  120  and 
140  Watts  at  14  MHz, 
depending  on  the  ac  line 
voltage, 

Fig.  1  depicts  this 
modification.  You  will 
need  to  disconnect  the 
screen  voltage  source  at 
PD2  on  the  final  unit  and 
run  this  lead  to  one  side  of 
an  SPDT  switch.  The  switch 
will  allow  you  to  select 
either  210  or  300  volts  for 
the  screens.  Connect  the 
switch's  common  to  PD2. 
The  other  side  of  the 
switch  will  go  to  the 
300-volt  supply.  Terminal 
300A  on  the  rectifier  unit  is 
a  good  source. 


Fig.  2.  The  TS-820S  viewed  upside  down  with  the  front 
panel  toward  the  bottom  of  the  photograph.  The 
screwdriver  blade  points  out  a  convenient  spot  to  break 
into  the  wiring  harness  for  the  selectable  bandpass 
modification.  The  bundle  of  wires  toward  the  lower  left 
will  eventually  connect  to  the  control  panel. 


The  idling  current  on  the 
final  tubes  will  run  con- 
siderably higher  with  the 
increased  screen  voltage, 
so  it  will  be  necessary  to 
make  one  other  change  to 
allow  the  idling  current  to 
be  set  at  its  normal  level. 
Short  out  resistor  R25  on 
the  rf  unit.  It  is  the  12k 
resistor  located  at  the  top 
of  the  board  near  the  sec- 
ond connector,  A  solder 
bridge  across  the  back  of 
the  board  does  the  job 
nicety  and  can  be  easily 
removed  if  desired. 

Readjust  your  idling  cur- 
rent for  50  to  60  mA  and 
you're  ready  to  go.  You  can 
now  load  your  T5-820S  to 
between  275  and  300  mA 
of  plate  current,  realizing 
greatly  increased  output 
power.  The  drive  may  have 
to  be  run  a  little  higher  as 
will  both  the  mike  gain  and 
the  compression.  The  rig 
has  plenty  of  reserve  to 
handle  this,  however. 

You  will  notice  that 
when  you  operate  using 
the  normal  210-volt  screen 
supply,  the  increased  bias 
will  drop  your  idling  cur- 
rent to  approximately  20 
mA.  Experimentation  has 
indicated  that  this  pro- 
duces no  noticeable  distor- 
tion   or    other    operating 


difficulties  despite  moving 
the  finals  into  a  region 
somewhere  in  between 
Class  AB2  and  Class  B 

I  discontinued  using  this 
approach  because  of  the 
noticeable  increase  in 
operating  temperature  No 
difficulties  were  experi- 
enced, but  then  I  only  ran 
the  rig  for  a  few  days  in  this 
configuration. 

With  either  of  these  ap- 
proaches to  raising  the 
screen  voltage,  placing  the 
mode  switch  in  the  FSK  or 
tune  position  will  continue 
to  drop  the  screen  voltage 
to  normal  levels  for  that 
mode.  Thus,  you  will  prob- 
ably want  to  leave  your 
screen  switch  in  the 
300-volt  position  most  of 
the  time. 

Switch-Selected  Bandpass 
on  Receive  for  Both  CW 
and  RTTY 

Without  the  optional 
YC-88C  500Hz  crystal 
filter,  the  TS-820S  provides 
a  bandwidth  of  2400  Hz  for 
SSB  and  FSK  and  an 
1800-Hz  bandpass  for  CW, 
These  are  automatically 
selected  by  the  mode 
switch.  With  the  optional 
filter  installed,  the  mode 
switch  automatically 
selects  bandwidths  of  2400 
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Fig.   3.  Switch-selected  bandpass 
modes. 


in   the  CW  and  FSK 


Fig,  4.  This  switching  arrangement  allows  transmission  of 
either  170-  or  850-Hz  shift  for  RTTY  use. 


HzforSSB,  500  Hz  for  CW, 
and  either  2400  or  500  Hz 
for  RTTY,  The  latter  is 
determined  by  the  place- 
ment of  an  interna]  con- 
nector at  the  time  the  filter 
is  installed.  This  modifica- 
tion will  allow  you  much 
greater  flexibility  in  select* 
ing  your  bandpass  when 
the  mode  switch  is  in  either 
the  CW  or  the  FSK  position. 
To  begin,  locate  connec- 
tor IF2  on  the  lower  section 
of  the  i-f  unit.  Three  color- 
coded  leads  attach  to  this 
i  onnector:  one  green,  one 
purple,  and  one  gray.  De- 
pending on  where  you  plan 
to  bring  out  your  three 
leads  for  this  modification, 
you  may  need  to  remove 
some  of  the  tie-wraps  on 
the  wiring  harness  which 
runs  alongside  the  i-f  unit. 


The  screwdriver  blade  in 
Fig.  2  shows  one  conve- 
nient spot  to  break  into  the 
harness. 

Sever  the  gray  and  the 
purple  leads.  Solder  each 
gray  to  the  matching  pur- 
ple as  indicated  in  Fig.  3. 
Each  pair  of  gray  and  pur* 
pie  leads  will  attach  to  op- 
posite poles  of  an  SPDT 
switch.  Splice  the  switch's 
common  into  the  green 
lead. 

Reinstall  connector  IF2 
in  position  "B"  (closest  to 
the  long  connector).  The 
mode  switch  will  now  con- 
tinue to  select  2400-Hz 
bandpass  in  either  of  the 
SSB  positions.  In  the  CW 
position,  the  added  SPDT 
switch  will  select  either 
1800-  or  500-Hz  bandpass. 
And,   in   the   FSK   position, 


the  switch  will  select  either 
240O  or  500-Hz  bandpass. 

Switch-Selected  Shifts  for 
RTTY 

The  TS-820S  has  proven 
to  be  an  excellent  RTTY  rig 
It  has  the  limitation,  how- 
ever, of  only  being  able  to 
transmit  one  shift  unless  an 
internal  connector  is  physi- 
cal ly  moved.  Another 
SPDT  switch  can  easily  be 
used  to  give  you  the  option 
of  transmitting  either  of 
two  shifts  at  will.  From  the 
factory,  the  820  is  set  to 
give  either  a  1 70-  or  850-Hz 
shift,  but  this  is  easily  read- 
justed, should  the  need 
arise. 

Locate  the  FSK  connec- 
tor on  the  back  of  the  car* 
rier  unit   Remove  the  con- 


This  prototype  control  panel  was  silver  with  black  lettering.  Future  versions  will  be  black- 
anodized,  with  white  photoengraved  lettering. 


nector  and  retain  it  in  case 
you  ever  want  to  return  the 
rig  to  stock  condition. 
Solder  three  leads  to  the 
circuit  board  pads  asso- 
ciated with  the  connector. 
You  can  now  select  either 
shift  by  using  your  switch 
to  short  either  of  the  outer 
pads  to  the  inner  pad.  Fig  4 
depicts  this  modification. 

Key-Lock  Switch 

When  a  key  is  plugged 
into  the  T5-820S  for  CW 
operation,  you  cannot  tune 
up  the  final  amplifier  stage 
without  closing  the  key.  If 
your  bug  or  keyer  lacks 
some  method  of  being 
shorted,  tune-ups  can  be 
rather  irritating,  as  only 
one  hand  is  free  to  adjust 
the  final  controls  unless 
you  remove  the  CW  key 
plug  from  the  transceiver. 
Fig.  5  shows  the  addition  of 
a  key-lock  switch  which 
will  allow  you  to  lock  your 
transceiver  in  the  transmit 
mode. 

Simply  ground  the  hot 
side  of  your  key  jack 
through  an  SPST  switch. 
The  hot  side  of  the  key  jack 
is  the  side  which  is  farthest 
above  ground.  This  modifi- 
cation will  have  no  effect 
whatsoever  when  there  is 
no  plug  in  the  key  jack,  nor 
will  it  operate  unless  the 
VOX  is  turned  on  or  the 
send/rec  switch  is  in  the 
send  position.  This  way, 
even  when  the  switch  is 
brought  out  to  the  front  of 
the  rig,  there  is  little  danger 
of  inadvertently  keying  up 
the  finals. 

Low-Level  Spotting  Signal 
and  Control  of  an  Out* 
board  Receiver 

I  have  always  marveled 
that  while  some  transceiv- 
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ers  make  provision  for  the 
control  of  outboard  receiv- 
ers, few  are  equipped  to 
generate  a  low-level  spot- 
ting signal  for  use  with 
such  a  receiver.  The  addi- 
tion of  this  feature  is  the 
most  extensive  modifica- 
tion I  have  made  to  the  TS- 
820S-  For  me,  it  has  been 
one  of  the  most  useful  and 
important. 

I  made  the  assumption 
that  an  operator  who 
wanted  to  use  an  outboard 
HF  receiver  for  added  flexi- 
bility probably  wouldn't  be 
using  one  of  the  Kenwood 
VHF  transverters.  Accord- 
ingly, I  used  the  transverter 
connector  and  one  of  the 
transverter  phono  jacks  in 
this  modification.  The 
transverter-in  jack  remains 
unchanged,  so  this  modi- 
fication in  no  way  affects 
your  ability  to  calibrate  the 
counter. 

To  accomplish  both  out- 
board receiver  control  and 
low-level  spotting,  four 
things  must  be  done: 
"L  The  outboard  receiver 
must  be  muted  while  trans- 
mitting, but  unmuted  dur- 
ing receive  and  spot. 

2.  The  TS-820S  transmitter 
section  must  be  brought  up 
with  the  finals  inoperative 
during  spot, 

3.  The  outboard  receiver 
must  be  connected  to  the 
antenna  in  such  a  manner 
that  it  can  never  be  con- 
nected to  the  transmitter 
section's  rf  output, 

4.  Both  the  CW  key  jack 
and  the  push-to-talk  line 
must  be  grounded  during 
spot. 

All  of  these  were  accom- 
plished through  the  use  of 
a  Potter  and  Brumfield 
R10-E1-X4-V185  relay.  This 
is  a  4PDT  relay  with  a 
12-volt  dc  coiK  The  last 
photo  shows  it  nestled  in 
the    underside    of    the 


ffROM   KEY, 
JACK 

•nor 


S 


•  it£Y  LOCK 

ram- 


If  your  820  gets  carried  around  much,  the  rear  panel  may  be  a  good  place  to  add  your 
switches.  The  upper  toggle  switch  next  to  the  RTTY  key  jack  selects  the  CW  and  FSK 
bandpass.  The  lower  one,  next  to  the  transverter  connector,  selects  170-  or  850-Hz  FSK 

shift 


TS-820S  chassis.  It  is 
sandwiched  in  between  the 
marker  unit,  two  wiring 
harnesses,  and  the  metal 
shielding  which  surrounds 
the  rectifier  unit.  If  mobile 
operation  is  anticipated,  a 
drop  of  epoxy  cement  will 
hold  the  relay  firmly  in 
place.  At  K4FK,  the  relay  is 
seated  tightly  enough 
when  sandwiched  into 
position  that  no  additional 
mounting  is  necessary.  Fig. 
6  shows  the  complete  sche- 
matic for  this  modifica- 
tion. 

The  outboard  receiver's 
antenna  connection  goes 
directly  to  the  TS-820S 
transverter-in  jack,  Its 
muting  connection  goes  to 
the  TS-820S  transverter-out 
jack.  I  disconnected  the 
gray  lead  at  pin  8  of  the 
transverter  connector  and 
ran  it  to  the  added  relay  for 
use  as  the  muting  control 
for  the.  Collins  75S-3*  The 
S/Line    receivers    require 


their  muting  contacts  to  be 
grounded  for  operation 
and  ungrounded  for 
mute,  but  many  receivers 
mute  in  exactly  the  op- 
posite fashion  from  the 
S/Line,  This  type  of 
receiver  could  probably  be 
handled  by  adding  your 
own  lead  to  the  normally 
open  contacts  of  RL-2 
rather  than  using  the  gray 
lead  from   the  transverter 


connector  Additionally, 
pin  10  of  your  added  4PDT 
relay  would  have  to  remain 
ungrounded. 

I  retained  a  rather  clever 
idea  which  Kenwood  incor- 
porates into  the  TS-820S. 
When  the  screen  grid 
switch  is  in  the  off  position, 
not  only  is  the  screen  volt- 
age disconnected  from  the 
final  tubes,  but  negative 
bias    is    applied    to    the 
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Fig.  5.  Key-lock  switch  allows  tuning  the  final  amplifier 
without  shorting  the  CW  key. 


Fig.  6.  Complete  schematic  for  the  control  of  an  outboard 

receiver.  Low-level  spotting  is  included.  The  relay  is  a  Pot- 
ter and  Brumfield  R1Q-E1-X4-VT85  4PDT  with  12Vdc  coil. 
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The  TS-8205  upside  down  with  the  rear  panel  toward  the  bottom  of  the  photograph.  The 
4PDT  Potter  and  Brumfiefd  R1fcE1'X4-VW5  relay  (center)  fits  as  though  Kenwood  intend- 
ed it  to  go  there.  The  soldered  connections  on  the  circuit  board  next  to  the  counter  (upper 
center)  are  for  the  FSK  shift  modification.  Also  shown  is  the  jumper  across  the  open 
4700-Ohm  resistor  on  the  rectifier  unit  (lower  left). 


screens.  By  retaining  this 
feature,  the  spot  signal  will 
be  more  than  strong 
enough  for  use  with  a  local 
outboard  receiver,  but 
attenuated  enough  that 
others  won't  hear  you  zero- 
beat. 

The  Kenwood  TS-820S  is 
a  generally  satisfying  rig  to 
own  and  operate.  It  seems 
well  constructed  and  has 
proved  to  be  reliable  With 
the  addition  of  these  few 
simple  modifications,  it 
has  become  a  truly  ver- 
satile companion  which 
should  provide  many  hours 
of  pleasure. 

I  have  not  attempted  the 
modification  of  any  other 
Kenwood  gear,  but  accord- 
ing to  the  TS-820S  Opera- 
tion Manual,  the  factory- 
installed  digital  readout  is 
the  only  difference  be- 
tween the  TS-820  and  the 
TS-82QS.  It  seems  likely, 
therefore,  that  these 
modifications  should  ap- 
ply directly  to  both  ver- 
sions. 


PET/MICROTRONICS 

GENERAL     PURPOSE 
COMPUTER  FOR  HAMS 

LOWEST  PRICE  EVER  FOR  A  UNIT  OF  THIS  TYPE 

Now  get  general  purpose  computer  flexibility  for  less  tha  n  the  cost 
of  dedicated  gear  serving  the  same  (unction  The  versatile  PET 
2001  computer  together  with  the  Microtronics  M-65  Ham  Interface 
and  included  programs  can  automate  your  station  Whether  you 
run  CW  or  RTTY.  you  can  use  the  PET  CRT  and  keyboard  lo  receive, 
display  and  transmit  text  using  your  existing  equipment. 

We're  so  sure  you'll  find  this  combination  indispensable  that  we 
offer  a  10-day  money  back  guarantee.  If  you  don't  like  it,  send  it 
back  for  a  fult  refund 

Here's  what  Ihis  powerful  combination  can  do  for  you: 


CwnpUtefl 


•  Costs  you  only  $899.00 

•  Morse  code  speed  from  1  to  100  WPM 

•  CW  reception  speed  adjusted  by  the  PET 

•  Store  canned  messages  (e.g.,  call  letters) 

•  Morse  code  trainer  program  included 

•  Attaches  to  speaker  terminals  and  your  bug 

•  Attaches  to  FSK  or  AFSK  lor  RTTY  transmission 

•  Receives  RTTY  at  60,  66,  75.  tOO  Baudot  WPM 

•  Future  slow-scan  applications  possible 

•  The  PET  can  serve  countless  other  applications 

This  Is  a  complete  package  You  get  a  PET  2001  microcomputer 
with  BK  RAM,  14K  ROM  with  BASIC,  73  key  keyboard,  9"  CRT 
monitor,  cassette  tape  deck,  and  four  expansion  interfaces  —  its 
ready  to  go.  Add  to  this  the  Microtronics  M-65  Ham  Interface  and 
you've  got  a  sophisticated  communications  system  No  extra 
power  supplies  are  required.  Take  it  out  of  the  box.  plug  it  in  and 
you  are  ready  to  add  a  new  line  to  your  OSO. 

CALL  1-800-521-1534 


NCE/Compumart     1250  N.  Main  St.,     Dept  7398 
N9  p.o.  Box  8610    Ann  Arbor  Mi  48107     13 1 3}  994-4445 
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OWNERS  SCANNER  KIT 

•  Selectable  sweep  width  (up  to  full  band) 

•  Scans  only  the  portion  of  band  you  select 

•  Scans  at  the  rate  of  200  kHz  per  second 

•  Switch  modification  on  mike  allows  you 
to  scan  past,  or  lock  on,  any  occupied  fre- 
quency 

•  Complete  kit  with  detailed  instructions 

•  Installs  inside  rig;  no  obtrusive  external 
connections 

•  Rig  can  easily  be  returned  to  original  con- 
dition whenever  desired 

•  Scans  to  preset  limits  and  reverses 

•  Automatic  bypass  of  locked  frequency  in 
3Vz   seconds  unless  you  press  lock-on 

SWitCh  Kit  $34.95 

Pre-assembled  and  tested  $54 


Add  51.50  Postage  &  handling 


DEALERS  INQUIRIES  INVITED 


ELECTRONICS 

750LUCERNERD    SUITE120A6° 
MONTREAL,  QUEBEC    CANADA 
TEL  514-737-7293  H3R  2H6 
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IF  YOU  HAVEN'T  USED 

EDGECOM  EQUIPMENT, 

YOU  JUST  HAVEN'T  LIVED 


SYSTEM  3000A 

•  20  Memory  Channels 

•  Any  Transmitter  Offset 

•  Memory  Scanner 

•  Band  Scanner 

•  Two  Priority  Channels 

•  Memory 

•  Only  $549 


FMS-25 

•  Ten  Memory  Channels 

•  Band  Scanner 

•  Any  Transmitter  Offset 

•  Full  Coverage 

•  Low  Price:  $439 


Both  the  System  3000A  and  FMS-25  provide  you  with  an  extraordinary  receiver  (five-pole  front- 
end,  ten-pole  IF),  25  Watts  of  output  power,  advanced  PLL  synthesizer  with  electronic  push- 
button tuning,  small  size,  light  weight  and  a  full  TWO-YEAR  WARRANTY.  Call,  write  or  visit  us 
for  more  information  on  these  incredible  2m  transceivers  from  Edgecom.  it's  time  you  really 
started  to  live. 


VHF 
COMMUNICATIONS  vib 


915  N.  MAIN  ST.  JAMESTOWN 

[716]  664-6345 


NEW  YORK  14701 
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K.  C.  Cable  WA6TLK 
5 21  SB  E.  Nugget 
Beale  CA  95903 


Improving  Heath's  HT 

—a  half-dozen  swell  mods 


Unit  ready  for  external  PTT  and  private  listening.  Heath 
microphone  element  had  been  installed  in  the  Motorola 
housing  to  keep  the  system  matched. 


Although  it's  an  excel- 
lent two  meter  re- 
ceiver/transmitter, the 
Heathkit  HW-2021  HTr  I  felt, 
could  be  made  far  more  ver- 
satile through  the  employ- 
ment of  a  few  minor  modifi- 
cations. This  article  will 
describe  some  of  the  many 
modifications  possible  with 
this  unit  Listed  are  those 
which  I  have  performed  on 
my  HT: 

1.  The  installation  of  a 
BNC-type  antenna  connector 
in  place  of  the  5/16"  thread- 
ed bushing. 

2.  The  use  of  the  external 
antenna  connector  for  an 
external  earphone/speaker 
jack. 

3.  The  use  of  RG-174  coaxial 
cable  for  the  rf  lead  and  the 
rerouting  of  the  wiring  to  get 
rid  of  the  rat's  nest  of  inter- 
connecting wires  between 
case  halves. 

4.  The  installation  of  a  push- 
to-talk  (PTT)  relay. 

5.  The  addition  of  a  ±600 
kHz  crystal  and  crystal 
switch. 

6.  The  addition  of  extra  heat 
sinks  to  the  rf  transistors. 

Some  of  these  modifica- 
tions came  about  while 
assembling  the  rig,  others 
from  orvthe-air  use,  and  still 
others  because  of  component 
failures.  I'll  start  with  the 
group  —  those  changes 


carried  out  while  the  kit  was 
under  construction* 

The  first  change  consisted 
of     installing     a     BNC-type 
antenna  connector  in  place  of 
the   5/16"   threaded  bushing 
supplied,     I    used    the    Am- 
phenol    K-79-106    connector 
for  this  mod,  I  chose  this  par- 
ticular connector   because  it 
has  a  slightly  longer  threaded 
shank     which     allowed     the 
soldering    eyelet    to    extend 
into   the   case  for  easy  sol- 
dering.   Some  care  must  be 
exercised  with  this  simple  but 
useful  modification. 

A  problem  arose,  for  me  at 
least,  in  that  there  is  only  half 
of  a  hole  in  which  to  install 
the     connector.     This,     of 
course,  is  due  to  the  fact  that 
the  connector  and  all  of  the 
operating  controls  -  channel 
switch,  squelch,  and  on /off/ 
volume  -  are  mounted  on  the 
centerline   along   the   top   of 
the     unit     where     the    case 
separates  into  two  halves.  The 
solution  I  found  was  actually 
a  compromise.  In  place  of  the 
lock  washer  supplied  with  the 
connector,     I     installed     the 
largest  fiat  washer   I  had  in 
my      hardware     stock     that 
would    fit  the  threaded   por- 
tion of  the  connector  snugly. 
This  allowed    me   to  tighten 
down  the  nut  and  squeeze  the 
edge  of  the  hole  between  the 
washer  and  the  flange  on  the 
connector.     However,     upon 
bearing  down  on  the  nut  to 
get  a  secure  installation,  the 
washer     cocked     slightly 
toward  the  top  of  the  unit 
This  then  prevented  the  case 
front    from    being    installed 
properly.  To  get  around  this, 
I  used  a  fairly  sharp  pocket 
knife  to  shave  away  a  small 
amount   of    the   plastic   case 
along  the  inside  edge  of  the 
connector  hole  in  the  speak* 
er/mike  half  of  the  case.  The 
case    is    thermoplastic,    and, 
with  a  little  trial  and  error,  a 
good    fit    of    the    two    case 
halves  was  possible. 

Once  this  modification 
had  been  accomplished,  the 
next  one  was  logical  —  the 

use   of  the  external  antenna 
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Fig,   h  External  speaker f earphone  hookup  using  the  external 
antenna  jack* 


jack  as  an  external  speaker/ 
earphone  jack.  (See  Fig.  1.) 
This  comes  in  handy  when  I 
am  using  the  unit,  in  con  June 
tioil  with  a  trunk-mounted 
5/8  whip,  as  my  mobile  rig.  I 
can  carry  on  a  QSO  or  moni- 
tor the  local  repeaters  with- 
out bothering  the  spouse  with 
the  constant  chitchat  and 
squelch  tails  that  fill  the 
Toyota.  Of  course,  when 
alone,  I  use  the  speaker 
attached  to  the  broadcast  re- 
ceiver installed  in  the  car. 
Here  I  simply  added  two 
wires  directly  across  the 
vehicle's  speaker,  brought 
them  out  to  the  appropriate 
length,  and  added  a  miniature 
phone  plug.  No  switching 
between  the  broadcast  re- 
ceiver and  HT  is  employed, 
and  no  adverse  results  have 
been  noted. 

Not  using  this  jack  for  its 
intended      purpose     added 
greatly  to  the  next  change  I 
felt  was  in  line,  This  was  the 
reduction  of  the  rat's  nest  of 
wire    that    resulted    when    it 
came  time  to  mate  the  two 
case    halves.    Originally,    to 
close  the  unit,  a  total  of  ten 
separate   connections  had   to 
be  made.  By  eliminating  the 
external    antenna   jack   func- 
tion  from   the  front  side  of 
the  case,   four  of  these  con- 
nections were  removed,  Also, 
if  you  use  miniature  shielded 
^able     for    the    microphone 
:onnections,  no  coax  will  be 
;onnected  to  the  front  side  of 
:he    case.    This   results    in   a 
imall    bundle   of  wires  con- 
necting the  case  halves.  This 
bundle,  when  laced  together, 
jives    better    access    to    the 
nternal  workings  of  the  unit 
ind    makes    it   far  easier   to 
eparate   and   mate  the   two 
;ase  halves.   I,  however,  used 
1G-174  coaxial  cable  for  my 
nike  connections,  not  having 
ny     small     shielded     audio 


cable  at  the  time  of  assembly. 
This  type  of  coax  was  also 
used  to  connect  the  BNC 
connector  to  the  circuit 
board  I  found  it  far  easier  to 
work  with  than  that  supplied 
by  Heath  with  no  adverse 
results. 

This  brings  me  to  the  next 
group  of  modifications,  those 
which  resulted  from  actual 
use  of  the  unit.  The  first  was 
the  addition  of  a  plus  or 
minus  600  kHz  function  to 
the  HT.  The  crystal  supplied 
with  the  unit  allows  for  only 
a  minus  600  kHz  offset  of  the 
transmit  frequency.  This  is 
accomplished  by  pushing 
down  the  offset  switch  on  the 
left  side  of  the  unit  By  doing 
this,  you  are  selecting  a  10.1 
MHz  crystal  and  discon- 
necting the  10.7  MHz  crystal 
used  for  direct  or  simplex 
operation.  By  selecting  this 
1 0.1  MHz  crystal,  you  are 
lowering  the  offset  oscillator 
frequency  by  600  kHz,  This 
oscillator,  in  turn,  supplies 
one  of  the  two  signals  that  go 
to  the  transmitter  mixer, 
Q21.  If  this  frequency  is 
raised  or  lowered,  the  trans- 
mitter frequency  is  raised  or 
lowered  a  like  amount  Thus, 
to  gain  a  plus  600  kHz  offset, 
an  11,3  MHz  crystal  is  re- 
quired. These  can  be  acquired 
from  any  crystal  manufac- 
turer for  around  $10.  But 
how  do  you  select  one  of 
three  crystals  using  a  switch 
having  only  two  positions? 

I  did  this  by  getting  rid  of 
the  switch.  In  place  of  the 
offset  switch  provided  with 
the  unit,  I  installed  two  SPOT 
subminiature  switches,  Elec- 
trocraft  35-202.  These 
switches  fit  nicely  into  the 
retaining  slots  provided  for 
the  original  switch,  but,  as 
usual,  all  was  not  well.  I 
found  the  slot  for  the  original 
switch  to  be  too  long  to  hold 
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Fig.  2r  Schematic  of  the  offset  oscillator  with  the  addition  of 
an  TL3  MHi  crystal,  giving  a  ±600 kHz  offset  option 


the  smaller  replacements 
firmly  and  too  shallow  to 
allow  the  case  halves  to  be 
mated  with  the  switches  in 
place.  The  first  problem  was 
solved  by  sliding  into  the 
spaces  at  each  end  of  the 
switches  small  pieces  of  metal 
cut  from  the  shanks  of  two 
small  ground  lugs.  The  second 
problem  was  solved  by  filing 
the  hole  larger.  Being  soft 
thermoplastic,  this  took  a 
small  amount  of  effort,  and 
the  bottom  of  the  hole  was 
soon  even  with  the  PC  board. 
The  tab  on  the  front  half  of 
the  case  also  had  to  be  filed 
down  even  with  the  case 
edge.  This  took  car^  of  the 
switch  mounting  problems. 

Mounting  the  crystal  came 
next  This  was  no  real  prob- 
lem at  all,  for,  with  the  larger 
original  offset  switch  re- 
moved, adequate  room  was 
gained  to  allow  the  crystal  to 
be  mounted  next  to  the  new 
switches.  First,  two  small 
holes  were  drilled  through  the 
PC  board  for  the  crystal  pins. 


Since  one  side  of  the  crystal 
went  to  ground,  one  hole  was 
drilled  just  large  enough  for 
the  pin  to  fit  and  the  pin  was 
then  soldered  to  the  PC 
board.  I  was  able  to  do  this 
because  the  area  in  which  the 
crystal  is  installed  is  a  fairly 
large  ground  pad  and  no  extra 
wiring  was  needed.  The  hole 
for  the  other  crystal  pin  was 
enlarged  to  ensure  the  pin  did 
not  come  into  contact  with 
the  foil  on  either  side  of  the 
board.  To  this  pin  was  sol- 
dered a  short  piece  of  small- 
gauge  wire  which  in  turn  was 
routed  up  to  the  component 
side  of  the  board  through  a 
small  hole  drilled  for  that 
purpose-  This  wire  was  then 
connected  to  the  new  ±600 
kHz  switch. 

After  these  changes  were 
made>  I  had  two  small 
switches  on  the  left  side  of 
the  HT  in  place  of  the  one 
larger  switch  —  one  to  select 
simplex  or  offset  and  the 
other  for  either  +600  kHz  or 
-600  kHz.  I  chose  to  have  the 


The  external  microphone  adapter  mentioned  in  the  text  and 
the  SPST  switch  added  to  the  battery  charger  board.  The 
notched  battery  charger  connector  is  plugged  int  showing  how 
the  notch  keeps  the  switch  from  functioning  during  battery 
charging* 
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Fig,  3.  The  PTT  schematic.  The  diode  across  the  relay  coif  can 
be  any  silicon  diode,  such  as  a  IN457. 


switch  toward  the  back  of  the 
unit  the  simplex/offset  switch 
with  the  down  position  being 
the  offset  position  and  up 
being  for  simplex,  The  front 
switch  then  became  the  ±600 
kHz  switch ,  with  the  +600 
kHz  being  the  up  position 
and  the  -600  kHz  being  the 
down  position.  The  hookup 
for  the  switches  is  shown  in 
Fig.  2. 

The  next  modification 
(PTT)  came  about  for  two 
reasons.  One  was  that  I  use 
this  unit  as  an  HT,  home 
QTH  rig,  and  for  my  mobile 
rig.  In  other  words,  it  is  my 
one  and  only  two  meter  rig 
and    I  got  tired  of  having  to 


pick  up  the  entire  radio  each 
time  I  wanted  to  say  some- 
thing. This  was  awkward  due 
to  the  size  of  the  thing  (it 
gets  heavy  after  a  few  ex- 
changes) and  the  trailing 
external  antenna  and  speaker 
cables.  The  other  reason  was 
that  I  wanted  to  see  if  it 
could  be  done  with  no  major 
rewiring  of  the  rig. 

The  first  problem  was  how 
to  connect  a  microphone 
with  a  PTT  switch  to  the 
internal  workings  of  the  rig. 
Thb  was  done  by  using  the 
two  extra  pins  on  the  battery 
charger  connector  on  the  rear 
of  the  set.  One  became  audio 
in,  one  the  PTT  key  line,  and 


Overall  Hfew  of  most  of  the  changes.  The  BNC  antenna 
connector,  two  new  offset  oscillator  switches  and  crystal, 
reduced  tangle  of  interconnecting  wires,  the  double  heat  sink 
on  Q26  {round  black  object  in  center)  with  the  two  aluminum 
tubing  heat  sinks  on  Q24  and  25  to  the  left  of  Q26,  and  the 
PTT  relay  to  the  right  ofQ26. 


Fig,  4.  Schematic  of  battery  charger  with  the  adapter  actuated 
SPST normally-open  switch  connected  across  D3Q4. 


then  I  ran  out  of  pins.  To  get 
around  this  and  still  not  have 
to  add  another  connector  to 
the  rig,  which  was  one  of  my 
aims,  I  borrowed  one  of  the 
battery  charging  pins  open 
when  the  unit  is  being  used 
with  the  external  micro- 
phone. To  do  this  required 
the  addition  of  a  simple  SPST 
normally*open  switch  tu  the 
battery  charger  board  in  the 
bottom  of  the  HT,  This 
switch,  when  actuated  by 
plugging  in  the  microphone 
adapter,  shorts  out  D304  in 
the  battery  charging  circuit, 
thus  giving  me  a  third  wire 
for  the  ground  return  needed 
for  the  PIT  relay  and  the 
shield  of  the  mike  cable.  This 
is  shown  in  Fig.  4.  To  prevent 
this  switch  from  being 
actuated  when  the  batteries 
are  being  charged,  a  notch 
was  cut  in  the  corner  of  the 
battery  charger  connector  to 
keep  it  from  coming  into 
contact  with  the  switch 
mechanism.  The  switch  itself 
came  from  a  relay  in  the  junk 
box.  A  microswitch  would 
do,  as  well  as  any  number  of 
other  switches. 

Once  these  mechanical, 
problems  were  overcome,  the 
modification  to  the  electronic 
portion  of  the  unit  was  no 
major  undertaking.  First  a 
small  DPDT  12-volt  dc  relay 
was  selected  to  do  the  switch- 
ing. The  relay  shown  was 
used  because  I  couid  not  find 
a  subrnjniature  relay  that  I 
could  mount  directly  on  the 
PC  board  and  because  I  had  a 
dozen  of  them  in  the  junk 
box.   This  relay  drew  about 


35  mA  at  1  2  volts,  so  I  fell  it 
would  not  greatly  add  to  the 
battery  drain.  The  next  step 
was  to  find  a  place  and  means 
to  mount  the  relay.  I  chose 
not  to  mount  the  relay  at  all. 
Instead,  the  relay  is  held  in 
place  by  the  seven  wires  sol- 
dered to  its  terminals  and  by 
the  pressure  of  a  piece  of 
foam  rubber  I  added  to  the 
front  of  the  unit.  This  foam 
keeps  the  relay  in  place  and 
also  keeps  the  battery  pack 
from  rattling.  The  location  of 
the  relay  was  chosen,  as 
shown,  so  that  it  would  be 
close  to  the  audio  input  ter- 
minals on  the  PC  board  and 
because  it  sat  nicely  on  top  of 
coils  LI  and  L22. 

Now,  to  switch  this  rig 
from  receive  to  transmit  using 
an  external  PTT  switch,  two 
requirements  have  to  be  met: 
Twelve  volts  must  be 
switched  from  the  receiver  to 
the  transmitter,  and  the 
microphone  input  pin  F  on 
the  PC  board  has  to  be 
switched  from  the  internal 
mike  to  the  external  mike. 
The  internal  microphone 
must  be  disconnected  to  pre* 
vent  it  from  picking  up 
extemporaneous  audio  and  to 
prevent  the  input  impedance 
of  the  audio  amplifier  from 
being  upset  by  having  two 
microphones  connected  to  it 
in  parallel. 

As  I  said,  this  rewiring  was 
not  a  major  undertaking.  I 
started  with  the  +12  volts 
switching.  First  I  removed  the 
lead  connecting  the  PC  board 
to  terminal  3  of  the  PC 
board-mounted    PTT  switch, 
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SW1.  To  this  lead,  I  con- 
nected a  wire  leading  to  one 
of  the  normally-closed  con- 
tacts of  the  new  PTT  relay. 
From  terminal  3  of  the  PTT 
switch,  I  ran  a  wire  to  the 
arm  of  the  same  relay  half 
This  left  the  normally-open 
pin  of  the  relay,  which  was 
then  connected  to  terminal  2 
of  the  board- mounted  PTT 
switch.  That  completed  the 
dc  switching  change.  Now 
when  the  relay  is  energized, 
the  dc  to  the  receiver  is  inter- 
rupted and  switched  to  the 
transmitter.  When  not  in  use, 
the  relay  just  sits  there  and 
the  board-mounted  PTT 
switch  does  the  work. 

The  audio  wiring  changes 
were  equally  as  simple.  First  I 
disconnected  the  audio  cable 
going  to  pin  F  on  the  PC 
board.  A  short  piece  of  wire 
was  then  used  to  connect  pin 
F  to  the  unused  relay  wiper 
arm.  To  the  normally-closed 
contact  of  this  half  of  the 
relay,  I  connected  the  in- 
ternal microphone  cable. 
These  two  connections  were 
made  using  the  extra  wire 
connector  pins  and  sockets 
supplied  with  the  kit.  Finally, 
a  small  shielded  cable  was 
connected  to  the  last  unused 
normally-open  contact  of  the 
PTT  relay.  This  is  the  side 
that  goes  to  one  of  the  un- 
used pins  on  the  battery 
charger  connector  and  carries 
the  external  microphone 
audio  into  the  unit  One  end 
of  the  shield  on  this  cable  was 
connected  to  pin  Y  (ground) 
on  the  PC  board,  and  the 
other  end  was  connected  to 
the  negative  (-)  battery  ter- 
minal on  the  battery  charger 
PC  board. 

I  would  like  to  mention 
that  just  about  any  micro- 
phone will  work  as  an  ex- 
ternal microphone,  but,  to 
keep  everything  matched  as 
Heath  did,  I  ordered  a  re- 
placement element  and  in- 
stalled it  in  my  microphone 
housing.  Before  doing  this,  I 
would  get  reports  of  being 
too  tinny  or  too  bassy  from 
the  local  group.  But  now 
there  is  no  difference  be- 
tween  the  internal  and 
3Xternal   audio  quality  using 


the  Heath  element. 

As  for  wiring,  all  that  was 
left  then  was  to  hook  up  the 
supply  voltage  and  control 
line  for  the  PTT  relay.  The 
+12  volts  for  the  relay  coil 
was  obtained  by  running  a 
wire  from  pin  1  of  the  PC 
board  PTT  switch  to  one  side 
of  the  relay  coil.  The  key  line 
from  the  other  side  of  the 
relay  coil  was  then  routed, 
along  with  the  existing  bat* 
tery  wires  and  the  new  micro- 
phone input  cable,  to  the 
battery  charger  connector 
where  it  was  connected  to  the 
last  unused  pin.  To  provide 
clearance  for  these  new  wires, 
which  must  run  over  the 
battery  charger  holder,  a 
small  notch  was  cut  in  the 
top  of  each  end  of  the  holder. 
Also,  a  kickback  diode  should 
be  connected  across  the  relay 
coil.  I  placed  mine  physically 
on  the  battery  charger  board, 
connecting  it  from  the  PTT 
key  iine  to  the  +  terminal  on 
the  board,  This  had  the  same 
effect  as  putting  the  diode 
directly  on  the  relay  but 
saved  me  the  hassle  of  solder- 
ing in  a  crowded  area.  Be  sure 
to  watch  the  polarity  with 
the  cathode  going  to  the  + 
terminal.  The  relay  hookup  is 
shown  in  Fig.  3.  This  PTT 
scheme  has  now  been  used 
for  over  eight  months  with  no 
problems  encountered.  How- 
ever, other  problems  have 
developed,  and  this  brings  me 
to  the  last  modification, 
which  actually  is  an  addition. 

From  the  time  I  first  got 
the  rig  on  the  air,  it  seemed 
to  me  that  transistors  Q24, 
25,  and  26  ran  unreasonably 
hot*  However,  a  check  of 
another  2021  showed  the 
same  conditions,  so  it  was 
considered  normal.  Right 
after  this  check,  however,  the 
HT  used  for  comparison 
failed  and  Heath  resolved  the 
problem  by  replacing  Q24 
and  25.  This  made  me 
wonder  if  indeed  this  was  a 
normal  condition.  My 
suspicions  were  further 
aroused  when  Q25  in  my  rig 
failed  due  to  a  col  lector- to- 
base  short  To  me,  this  meant 
something  was  not  right 
After     replacing     Q25     and 


Close- up  of  the  added  113  MHz  crystal  and  two  new  slide 
switches,  Only  one  piece  of  wire  was  added;  all  other  leads  are 
those  disconnected  from  the  original  offset  switch. 


checking  all  voltages  and  cur- 
rents, I  decided  that  heat  was 
my  villain. 

026  is  provided  with  a 
slip-on  round  heat  sink,  while 
024  and  25  are  on  their  own 
as  far  as  heal  dissipation  is 
concerned,  To  try  to  cool 
down  Q26,  the  power  ampli- 
fier transistor,  I  first  obtained 
from  Heath  another  heat  sink 
like  the  one  supplied  with  the 
kit,  part  number  215-45,  at  a 
cost  of  55tf.  I  then  bent 
inward  the  portion  of  the 
heat  sink  that  normally  fits 
onto  the  transistor  body  until 
it  was  small  enough  to  fit 
inside  of  the  top  of  the  in- 
stalled heat  sink.  Then  a 
liberal  amount  of  silicone 
transistor  grease  was  used  to 
fill  any  gaps,  and  the  two 
heat  sinks  were   pressed   to- 


gether. This  addition  effec- 
tively doubled  the  cooling 
capacity  available.  That  took 
care  of  Q26. 

Q24  and  25  were  a  little 
more  difficult,  and,  again,  a 
compromise  had  to  be 
accepted.  First,  I  tried  some 
store-bought  TO-18  slip-on 
finned  heat  sinks,  but  these 
two  transistors  are  sur- 
rounded by  coils  and  resistors 
and  the  fins  were  always 
hitting  something.  I  then 
tried  some  home-brew  finned 
heat  sinks,  but  they  wouldn't 
stay  in  place  and  again  were 
too  close  to  the  other  com- 
ponents for  comfort. 

I  then  hit  on  the  idea  of 
using  some  thick-walled 
aluminum  tubing  as  a  simple 
slip-on  heat  sink.  They  aren't 
finned  or  in  any  fancy  shape, 


Close-up  of  SPST  switch  added  to  charger  hoard  with  external 
microphone  adapter  plugged  In  actuating  the  switch,  shorting 
out  D304.  Resistor  shown  was  for  test  purposes  only 
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but    they    do    conduct    heat 

well  and  that  is  what  I  was 
after.  The  tubing  I  used  had 
been  a  one-inch-long  spacer 
that  had  been  stripped  from 
some  piece  of  equipment 
some  time  ago.  First,  using 
the  appropriate  size  drill  bit,  I 
slowly  enlarged  the  hale  in 
each  end  of  the  spacer  until  it 
would  fit  about  9/10  of  the 
way  over  the  transistors.  I 
then  cut  the  spacer  in  half 
and  painted  the  two  pieces 
flat  black. 


using  silicone  grease 
to  increase  conduction  and  to 

act  as  a  lubricant,  I  lightly 
taped  the  heat  sinks  onto  the 
two  transistors.  For  the 
purists,  these  pieces  of  tubing 
will  change  the  tuning  of  the 
collector  circuits  since  the 
collectors  of  these  transistors 
are  connected  to  the  metal 
cases  of  the  transistors.  But  I 
found  it  to  be  such  a  small 
change  that  it  wasn't  worth 
bothering  with.  Possibly  if 
the    lengths    of   tubing   were 


made  longer,  problems  could 
develop,   but   these  half  inch 

sections  don't  seem  to  create 
any  electrical  degradation  and 
do  carry  away  some  of  the 
heat.  I  don*t  know  what  their 
thermal  resistance  is  or  their 
dissipation  capacity!  but  I 
haven't  had  a  transistor 
failure  since  I  installed  them, 
so  I  feel  they  have  solved  the 
problem. 

That  sums  up  the  changes 
I  have  made  to  my  HT  I  have 
several    others    in    the    long- 


range  planning  stage,  such  as 
a  synthesizer  and  channel 
scanner,  but  these  are  going 
to  take  time  to  complete. 
With  this  rig,  any  number  of 
additions  can  be  made  easily. 
The  circuitry  is  not  complex 
and  plenty  of  room  is  avail- 
able for  several  additions  to 
fit  into  the  case.  So,  if  you 
have  an  HW-2021  and  think  it 
could  be  a  bit  more  versatile, 
make  a  few  changes  and 
enjoy  your  rig  that  much 
more,  ■ 


*   rroori 


i  t  .  r  V    t    '  I    *    ^ 


v     J    I 


* 


i    -      < 


from  page  12 

was  happy  about  my  attempts 
to  help  a  bona  fide  emergency 
group. 

Hams  should  wake  up.  Peo- 
ple are  entitled  to  good  com- 
munications, better  than  CB.  If 
amateurs  want  to  fight  move* 
ments  In  the  QMRS  area,  they 
can  kiss  public  support  of  our 
hobby  good-bye.  Radio  ama- 
teurs should  understand  we 
are  very  lucky  to  have  our  fre- 
quencies and  our  hobby.  Our 
knowledge  should  be  shared 
with  the  community,  not 
locked  away  in  the  ham  shack. 

Since  January,  the  license 
was  granted  and  the  repeater 
was  put  on  the  air.  But  I  lost 
many  friends  and  associates 
who  thought  I  had  "sold  out" 
ham  radio-  To  replace  those 
crusty  hams,  1  have  gained  new 
relationships  with  the  GMRS 
users,  including  a  doctor, 
lawyer,  and  several  emergency 
medical  technicians.  These  are 
not  your  typical  die-hard 
27*MHz  users. 

I  could  care  less  what  hap- 
pens at  the  WARC,  as  long  as 
GMRS  frequencies  remain  in- 
tact. Radio  amateurs  are  turn- 
ing a  hobby  into  a  professional 
lifestyle,  with  expensive  equip- 
ment, linears,  and  towers.  Let's 
remember  the  fun  and  excite- 
ment of  a  breadboard  and  in- 
verted vee  on  the  Novice  band. 

Many  hams  should  consider 
whether  or  not  to  help  groups 
trying  to  start  a  GMRS 
repeater.  Like  WA4EOX  points 
out,  If  a  two  meter  club 
operates  a  Class  A  repeater, 
non-hams  can  join  in  the  fun 
without    worrying    about    a 
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license.  Superior  public  service 
can  be  provided  on  these  cur- 
rently semipnvate  frequencies, 
Oniy  thing  that  is  needed 
now  is  a  national  coordination 
of  these  frequencies  on  the 
GMRS  band,  so  citizens  can 
use  repeaters  in  other  com- 
munities. I  hope  people  don't 
think  Tm  down  on  ham  radio,  I 
enjoy  DXing  and  "radio 
scouting,"  but  I  don't  enjoy 
defensive  VHFers  worried 
about  someone  else  using  a 
repeater  300  MHz  away. 

Dave  Sweigert  WB9VKO 
Fort  Wayne  IN 


THE  CHOSEN  FEW 

\  am  one  of  your  avid  readers 
and  enjoy  73  Magazine  very 
much.  In  reading  your  edito- 
rials, I  find  them  in  the  most 
part  very  informative,  but 
somewhat  biased. 

I  cannot  understand  what 
your  hangup  is  against  CBers, 
but  it  is  chronic.  I  have  to  agree 
that  the  10  meter  band  Is  being 
unduly  penalized  by  the  FCC.  I 
feel  they  are  going  about  it  the 
wrong  way;  it  seems  it's  like 
cutting  off  the  child's  thumb 
because  he  sucks  it. 

Now,  back  to  the  problem  of 
CB  versus  amateur  radio, 
unless  things  have  changed 
since  I  have  written  you  this 
letter.  There  are  bad  manners 
and  ratchet  jaws  like  you 
wouldn't  believe — try  any  city  2 
meter  band.  As  for  insolence 
and  bad  manners,  just  try  a  net 
check-in.  I  am  ashamed  to  say 
it,  but  some  of  those  so-called 
chosen   ones   think   they   are 


Moses  leading  us  all  to  greener 
pastures.  I  realize  that  the  CB 
is  the  stepchild.  The  reason  for 
this  is  the  FCC  failure  in 
general  and  the  hams1  stuffi- 
ness, let's  face  it!  When  CB 
becomes  full-grown  and  has 
been  around  as  long  as  ama- 
teur radio,  there  is  no  telling 
what  may  happen. 

They  are  both  needed  in  this 
day  and  age;  we  should  all 
work  together  for  a  more  solid 
understanding  — help  one 
another,  not  sit  back  and  look 
down  our  noses  and  back-stab 
each  other.  Amateur  radio  has 
its  place  for  the  long  calls,  hob- 
by activities,  and  help  in 
emergencies,  but  so  does  the 
CB  on  the  local  scene— high- 
way Information,  help  for  a 
stranded  lady  with  a  flat  tire, 
and  the  good  work  of  the 
REACT  group.  The  Highway 
Patrol  has  had  more  help  from 
the  CBers  than  the  hams,  and 
we  all  know  it. 

The  radio  is  a  part  of  life  that 
is  here  to  stay,  so  let  us  all  use 
it  and  its  aspects  fo  form  a 
common  bond  to  help  all  man- 
kind, not  have  a  private  hassle 
on  who  should  and  who  should 
not. 

I  will  now  get  off  the  soap- 
box and  let  you  have  it  back,  I 
hope  you  will  use  your  in- 
fluence to  help  both  phases  of 
our  freedom  of  speech,  and 
channel  it  to  the  benefit  of  all. 

I  do  hope  you  will  print  this, 
as  it  is  about  time  we  took  a 
long  look  at  ourselves. 

I  am  in  the  process  of  getting 
my  ham  ticket  so  I  may  enjoy 
the  best  of  both  modes. 

Jim  Foust 
Liberty  MO 


CONGRATULATIONS 


In  regard  to  the  recent  string 
of  letters  you've  published  tak- 
ing you  to  task  for  your  maga- 
zine's contents,  "Let  me  say 
this  about  that":  I  know  the 
substance  of  a  radio  magazine 


should  be  radio  and  not  flying 
or  computers  or  butterfly  col- 
lecting. But  I  always  enjoyed 
your  dad's  column  on  "an- 
cient" aviating,  and  I  think  it's 
more  than  coincidence.  It 
seems  to  me  that  flying  and 
amateur  radio  are  related  in 
that  they  both  have  to  do  with  a 
highly  technical  area  of  profi- 
ciency—it should  be  no  acci- 
dent that  a  pilot/ham  is  likely  to 
be  one  and  the  same  person.  In 
spite  of  what  you  think  of  the 
FCC,  it  has  always  seemed  to 
me  that  the  FAA  and  the  FCC 
are  a  large  cut  above  the  usual 
bureaucracy,  and  it  is  for  the 
same  reason  in  each  case: 
They  deal  in  an  area  of  tech* 
nical  expertise,  not  merely  in 
the  administration  of  pork- 
barrel  projects.  I  think  it's  not 
merely  coincidence  that  World 
Radio  News  carries  a  regular 
feature  about  flying  and  ama- 
teur radio,  while  not  bothering 
to  focus  on  amateur  radio  in 
butterfly  collecting. 

For  myself,  I  haven't  any  use 
for  the  myriad  of  computer  ar- 
ticles I  see  in  your  book,  but 
with  more  than  200  pages  to 
the  Issue,  I  can  skip  over  90 
percent  of  the  contents  and 
still  get  my  money's  worth. 

As  for  the  materials  on 
beating  the  cops,  etc.,  let  me 
commend  you  on  a  public  ser* 
vice  of  true  professional  jour- 
nalism. Lesser  publishers 
would  just  be  interested  in 
keeping  their  subscribers  hap- 
py. Your  approach  to  exposing 
the  wrongs  in  government  and 
government-sponsored  private 
monopolies  like  the  telephone 
system  represents  the  highest 
calling  of  constitutionally- 
protected  free  speech,  The 
alternative  to  publishing  is  to 
let  things  smolder  until  they 
really  get  so  bad  as  to  erupt  in- 
to open  revolution.  That's  the 
theory  of  a  free  press— that  we 
may  constantly  keep  our  eye 
on  things  and  hopefully  there- 
by keep  the  society  on  an  even 

Continued  on  page  118 
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EDGECOM   SYSTEM   3000A  AND   FMS-25 . 

PERFORMANCE   THAT   CHALLENGES 

YOUR 
IMAGINATION 


SYSTEM  3000A:  144047,995  MHz  FM  transceiver  that  features:  •  Twenty 
front-panel-programmable  memory  channels  •  Memory  scanner  •  Band 
scanner  •  Any  transmitter  offset  •  Memory  channel  monitoring  •  Two 
priority  channels  •  Extraordinary  receiver  •  25  Watts  output  •  American 
made  •  Full  two-year  warranty  •  $549. 


FMS-25:  Uses  the  same  fantastic  receiver  and  transmitter  as  System  3000A. 
Features:  •  Ten  front-panel-programmable  memory  channels  •  Built-in 
band  scanner  •  Full  coverage  in  5  kHz  steps  •  Electronic  push-button  tun- 
ing •  Any  transmitter  offset  •  Wired  for  commercially  available  Touchtone 
microphones  •  American  made  •  Full  two-year  warranty  •  Only  $439, 


Minimum  S3. 00  for 
shipping  &  handling 
on   ALL   ORDERS. 


Prices  FOB  Medford  MA. 
MA  residents  add  5%  sales 
lax. 


T45 


Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
(617)395-8280 
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Total  Control 

a  versatile  TT  system 


Fig.  1,1+3  digit  controller. 


TERHtMALS 


NOT  ALL   POWER   SUPPLY 

LEADS   ON   fC'i    SHOWN 

IC/*    7,0,9,11    NOT    USED 
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Anthony  Sperduri  WB2MPZ 

4740  Newton  Rd. 
Hamburg  NY  14075 


This  system  was  de- 
signed to  control  the 
Buffalo  (Orchard  Park)  2 
meter  Navmarcormars  re- 
peater ft  can  really  be 
used  for  the  control  of  just 
about  anything  you  want. 
All  that  is  needed  is  the  in- 
put switching,  which  could 
also  be  push-buttons  for 
local  control  What  it  is  on 
our  system  is  relays  from  a 
touch  tone™  decoder. 
To   operate,    you    must 


first  close  the  *  switch;  you 
then  have  5  seconds  to 
complete  3  more  contact 
closures.  Each  digit  has  a 
set  time  of  100  ms  to 
register.  It  is  necessary  to 
hold  each  switch  closed  for 
at  least  75  ms  to  insure  that 
the  scanner  sees  the  con- 
tact closed.  After  the  third 
digit  has  been  scanned, 
you  will  get  a  pulse  out  of 
the  controller.  This  time 
can   be   adjusted   to   your 


liking  by  changing  the 
clock  frequency.  AN  timing 
in  the  controller  is  con- 
trolled by  this  clock.  To 
speed  it  up,  just  speed  up 
the  clock;  to  slow  it  down, 
slow  the  clock.  The  input 
switch  must  be  active  for 
16  clock  pulses  before  it  is 
acknowledged.  The  pulse 
out  of  the  controller  can  be 
used  to  set  or  reset  a  flip- 
flop  that  can  turn  on  or  off 
a  driver  that  can  be  used  to 
pick  up  a  low-voltage 
relay  or  operate  any  device 
you  want  to  interface  it  to. 
TheO-switch  is  not  used,  as 
this  is  a  so-called  fail-safe 
feature.  If  the  scan  is 
started  and  you  let  go  of 
the  button  too  soon,  a  0  is 
sent  to  the  7442  of  that 
digit,  Now,  via  a  three- 
input  NAND  gate,  you  will 
inhibit  IC25,  which  passes 
the  control  pulse.  This  en- 


sures that  you  always  get  3 
valid  digits  before  an 
operation  can  occur. 


The  555   timer,    IC10,   is 

the  main  clock  of  the  con- 
troller. It  just  runs  at  480 
Hz  as  long  as  the  power 
supply  is  turned  on.  The 
480  Hz  pulses  cannot  get 
through  the  9024  IC15B 
gate,  so  the  9316  IC14  BCD 
counter  is  not  counting 
Also  note  that  the  555  five- 
second  timer,  IC5,  is 
holding  the  7490  digit 
counter  at  zero  via  IC25 
and  1C3,  pin  4.  It  also  in- 
hibits the  9602  IC4B  one- 
shot  from  passing  any  false 
start  pulses  and  holds  the 
9316  IC14  mux  bus  driver 
to  zero  via  tC3f  24  and  24, 
pin  11 ,  When  the  *  switch  is 
closed,  the  output  #3  of 
timer  #1  goes  high  for  five 
seconds  or  as  long  as  the  * 
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switch  is  closed  The  audio- 
off  relay  is  picked  up  via 
pins  9  and  8  of  IC3  and 
shorts  out  the  receiver 
audio  line  so  that  the  tones 
will  not  be  transmitted.  As 
soon  as  the  *  switch  is 
released,  the  resets  are 
lifted  on  the  digit  counter, 
IC20,  and  the  mux  bus 
driver.  IC14.  The  4B  one- 
shot  is  also  enabled.  Note 
that  the  9316  IC26  counter 
is  used  for  a  delay  circuit 

On  my  first  attempt  to 
build  the  controller,  I  did 
not  filter  the  input  lines.  I 
was  going  to  put  a  filter  on 
all  the  lines,  but  this  turned 
out  to  be  much  better. 
Now  the  clock  pulses,  480 
Hz  from  pin  3  of  IC10f  can- 
not upcount  the  9316,  as 
IC24  is  holding  the  rest 
line,  pin  1,  low  via  IC24. 
Both  inputs  to  this  gate  are 
high.  Now,  when  one  of  the 
input  switches  is  closed 
one  of  the  inputs  will  go 
low  via  the  OR  logic  gates, 
IC1  and  2.  The  clock  pulses 
will  start  upcounting  the 
counter, 

If  at  any  time  you  open 
the  input  switch  before  you 
count  16  pulses,  that  input 
will  be  disregarded.  If  the 
switch  stays  closed  for  at 
least  16  clock  pulses  (33 
ms),  the  counter's  toggle 
output,  pin  15,  will  go  high, 
lock  out  the  counter  from 
counting  anymore,  allow 
the  9602  IC4B  one-shot  to 
pulse  the  IC20  digit 
counter  so  that  there  is  a 
binary  one  on  its  output 
(pin  12  high),  and  also  tog- 
gle the  9204  flip-flop, 
IC15A  This  first  allows  the 
main  clock  pulses  to  get 
through  the  IC15B  flip-flop 
and  cause  the  9316  IC14 
counter  to  start  counting. 
It  also  feeds  back  on  pin  7 
to  lock  out  the  one-shot, 
4B,  from  sending  any  more 
counts  and  locks  out  1C24 
from  passing  any  more 
switch  contacts  or  bounces 
for  starting  up  the  filter 
counter  again.  The  con- 
troller now  locks  out  the  in- 
put line  until  it  scans  all  the 
switches  to  see  which  one 


was  closed. 

Let's  say  the  first  digit 
you  selected  was  a  9.  The 
clock,  through  the  count 
gate,  will  pulse  the  9316 
IC14  and  keep  changing 
the  BCD  address  of  the 
74150  multiplexer  bus  until 
the  bus  has  the  address  9 
on  it.  The  output,  pin  10  of 
the  741 50,  will  go  high,  as  it 
will  invert  the  input 
number  9  which  we  have 
now  held  low  via  the 
switch  On  the  next  count 
into  the  count  gate,  15B, 
the  not-Q  output,  pin  9, 
will  go  high  and  put  a  low 
on  the  output  of  IC24,  This 
gets  inverted  by  IC27  and 
causes  the  IC4A  one-shot 
to  update  the  4-bit  latch, 
IC13,  so  that  it  transfers  a 
BCD  9  from  the  multi- 
plexer's address  bus  to  the 
digit  bus.  Now  the  9316 
counter  continues  to  count 
until  it  reaches  12  (c  and  d 
high). 

Again  on  the  next  count, 
IC15B,  pin  9,  will  go  high, 
putting  a  low  on  the  output 
IC12,  pin  6,  which  transfers 
the  digit  counter  informa- 
tion via  the  digit  gate,  IC19, 
to  update  the  digit  one 
latch,  IC18,  so  that  it 
transfers  a  BCD  9  onto  the 
1C23  one-of-ten  decoder. 
This  puts  a  low  on  pin  11  of 
IC23  and  holds  a  low  on 
one  of  the  inputs  of  the 
IC29  three-input  NOR  gate. 
Nothing  can  happen  yet  as 
the  other  2  inputs  of  that 
gate  are  both  high  by  the 
second  and  third  digit  7442 
2  and  3  outputs, 

The  9316  IC14  counter 
continues  to  count  until  it 
reaches  BCD  15  Then  the 
TC  output  (pin  15)  will  go 
high,  ^ets  inverted  by  IC27, 
and  puts  a  low  on  IC25, 
which  in  turn  resets  flip- 
flop  IC15A,  turns  off  the 
count  gate,  1C15B,  and 
resets  ICs  14  and  4A.  The 
circuit  now  waits  for  the 
next  digit. 

If  the  five-second  timer 
times  out,  the  counters  get 
set  to  zero  and  no  more 
digits  can  get  through  You 
must  now  start  all  over 
again  by  hitting  the  *  input. 


If  the  timer  has  not  timed 
out  and  you  press  another 
digit  9,  the  whole  process  is 
done  over  again,  except 
the  digit  counter  is  set  to  2 
tpin  9  high  and  12  low). 
Now  the  second  nine  will 
be  transferred  to  IC22  and 
a  low  output  on  pin  11  will 
put  a  low  on  the  second  in- 
put of  IC29. 

On  the  third  digit,  if  the 
timer  has  not  timed  out,  we 
again  select,  say,  a  nine. 
This  will  be  transferred  to 
the  third  7442,  and  the 
third  input  of  IC29  is  low. 
The  output  of  this  gate  will 
go  high,  putting  a  high  on 
one  of  the  inputs  of  the 
2-input  NAND  gate,  CW  ID 
IC32  On  the  third  digit  the 
2  outputs  of  the  digit 
counter,  pins  9  and  12  of 
the  7490,  are  high,  On  the 
fifteenth  count  of  1C14  on 
the  third  digit  only,  a  pulse 
will  get  through  the  3-input 
NAND  gate,  IC12,  pin  8 
This  resets  the  five-second 
timer,  gets  inverted  by  IC3, 
and  puts  a  positive  on  one 
of  the  inputs  of  the  2-input 
AND  gate,  1C3. 

If  no  0s  have  been 
selected,  a  high  will  be  on 
the  other  input  via  IC12 
and  IC3,  A  high  will  then 
get  through  IC25  and  put  a 
high  pulse  on  one  input  of 
all  the  7400  control  gates. 
Since  we  now  have  a  high 
on  only  one  of  the  other  in- 
puts to  the  control  gates, 
IC32,  we  will  get  a  pulse 
only  out  of  the  CW  I D  gate. 
This  we  will  use  to  key  an 
ID  circuit.  This  pulse  will 
last  only  as  long  as  it  takes 
for  the  timer  to  reset  the 
digit  count  gate  back  to 
zero. 

All  the  other  outputs 
operate  in  the  same  way 
On  the  transmitter  power 
on  and  off,  I  have  flip- 
flops.  Digit  131  will  set 
IC34A  so  it  holds  the  75450 
driver  on  and  the  driver 
keeps  a  power  relay  picked 
up.  The  transmitter  can  be 
shut  down  by  sending  a 
246,  as  this  resets  flip-flop 
IC34A.  A  321  allows  the 
carrier-on    relay    to    be 


picked  up  so  the  transmit* 
ter  will  repeat  the  receiver. 
An  888  will  turn  on  the 
transmitter  for  1  minute 
and  is  used  to  either  check 
the  output  of  the  repeater 
or  to  tune  up  the  receiver 
to  the  repeater  Cone  are 
the  days  when  you  have  to 
call  up  another  station  to 
key  the  repeater  so  you  can 
check  your  receiver  fre- 
quency. 

The  three-digit  con- 
troller I  have  shown  here 
can  be  started  and  stopped 
by  using  any  of  the  input 
signals  as  the  activate  key. 
You  do  not  have  to  use  the 
*;  you  could  use,  say,  the  5 
digit  as  the  turn-on  and 
then  use  the  *  in  place  of 
the  5 

You  can  see  that  it 
would  be  difficult  for 
someone  to  tell  just  how 
you  are  controlling  your  re- 
peater. First  he  must  know 
which  tone  turns  on  the 
controller;  then  he  must 
select  out  of  almost  900 
combinations  which  one 
does  what.  Another  trick  is 
to  not  have  anything  hap- 
pen after  the  3rd  digit  is 
sent,  but  have  a  latch  that 
will  wait  for  one  more  tone 
that  would  operate  the 
control  gates.  This  would, 
of  course,  be  on  the  timer 
so  that,  if  you  waited  too 
long,  the  controller  gets 
reset,  If  you  really  want  to 
get  tricky,  you  can  add 
more  digits;  you  can  ex- 
pand this  unit  to  up  to  a 
15-digit  controller  You 
would  have  to  do  a  little 
buffering  on  the  digit  bus 
and  add  more  7442s  as  well 
as  change  the  digit  count 
gate,  but  it  could  be  done. 

Since  I  have  explained 
this  circuit  to  you  in  detail, 
I  am  not  going  to  tell  you 
how  we  control  the  Nav- 
marcormars  repeater  in  the 
Buffalo  area  Come  on 
over  and  try  to  play  with  all 
the  combinations  to  see 
what  you  can  do.  As  soon 
as  you  get  it  all  figured  out, 
we  can  change  it  in  about 
ten  minutes,  as  it  is  all  wire- 
wrapped. ■ 
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EDGECOM'S  FMS-25  .. . 
THE  FANTASTIC  2M  FM  MOBILE  RIG 


Edgecom's  FMS-25  2m  FM  transceiver  is  nothing  short  of  ideal  for  2m 
mobile  operation.  Ten  front-panel-programmable  memory  channels  provide 
you  with  fingertip  convenience  for  recalling  your  favorite  frequencies,  the 
microcomputer-controlled  PLL  frequency  synthesizer  gives  you  full 
coverage  with  any  transmitter  offset  using  push-button  tuning,  and  the 
built-in  band  scanner  lets  you  automatically  tune  the  band.  Add  to  these 
features  an  absolutely  superior  receiver,  25  Watts  of  output  power  and  you 
have  a  combination  that  provides  unexcelled  performance  at  the  low  price 
of  $439. 


FOR  THE  ULTIMATE  IN  FLEXIBILITY, 
THE  INCOMPARABLE  SYSTEM  3000A 


The  Edgecom  SYSTEM  3000A  2m  FM  transceiver  provides  unequaled  per- 
formance, incredible  flexibility  and  several  features  that  go  beyond  the 
Imagination.  Twenty  front-panel-programmabfe  memory  channels,  a 
memory  scanner,  a  band  scanner,  two  priority  channels,  any  transmit  off- 
set, electronic  tuning,  25  Watts  of  output  power  and  the  superior  Edgecom 
receiver  are  a  few  of  the  several  outstanding  features  that  make  the  System 
3000A  the  forerunner  in  the  state-of-the-art  in  amateur  communications. 


Mft       We'll  Make  You  Glad  You're  A  Ham 
IDI-OM    electronics,  inc.  m62 

Call  Collect  No  w  to  Order  (314)  961-9990 

2506  S.  BRENTWOOD  BOULEVARD 
ST.  LOUIS,  MISSOURI  63144 
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Oddball  Splits  and  the  IC-22S 


work  any  repeater 


Robert  E,  Bioom  W6YUY 
8622  Rubio  Ave. 
Sepuheda  CA  91343 


Do  you  have  a  favorite 
repeater  with  fre- 
quencies so  nonstandard 
that  your  Icom  22S  cannot 
be  programmed  to  it?  Fear 
not  — the  22S  can  be  made 
to  operate  on  any  odd  split 
and  will  operate  in  the 
reverse  mode,  to  boot. 

The  intent  of  this  article 
is  threefold:  first,  to  pro- 
vide information  that  is  dif- 
ficult to  extract  from  the 
instruction  manual  fur- 
nished; second,  to  provide 
basic  technical  informa- 
tion to  help  you  solve  your 
particular  problem;  and, 
finally,  to  show  one  of  the 
several    methods    used    to 


get  into  one  of  the 
country's  oldest,  most 
modern,  and  most  popu- 
lated repeaters  — WR6AMD 
(previously  WR6ABE). 

If  you  read  73'$  ''Looking 
West"  column  by  Bill 
Pasternak  WA6ITF,  you 
may  be  somewhat  ac 
quainted  with  this  famous 
repeater.  If  you  plan  to 
visit  within  300  or  so  miles 
of  Los  Angeles,  you  most 
likely  would  like  to  access 
it  from  your  transceiver, 

First,  here  are  a  few 
points  of  interest  about 
WR6AMD  and  its  environ* 
ment.  WR6AMD  is  located 
more  than  a  mile  high  in 
the  mountain  section 
known  as  Mount  Wilson, 
There  are  also  about  300 
commercial  stations  in  the 
area.  The  environment  is  so 


hostile  that  no  vacuum 
tube  voltmeter  is  usable,  as 
the  meter  always  reads  full 
scale  In  addition, 
WR6AMD  occupies  one  of 
the  highest  points  on  the 
mountain  Its  antenna  is 
mounted  180  feet  above 
the  ground  at  the  top  of  an 
FM  station's  antenna 
tower   WR6AMD  operates 

on  the  odd  split  frequen- 
cies of  146  40  out  and 
147  435  in, 

How  do  you  program 
such  a  rare  split?  The 
following  should  make  this 
clear. 

Some  important  statis- 
tics about  the  way  the 
IC-22S  operates  should 
come  in  handy  at  this 
point.  If  you  look  at  the 
coding  charts  in  the  rear 
section  of  the  instruction 
manual,  the  left  half  of  the 


page  provides  information 
relating  to  the  basic  fre- 
quency that  is  to  be  pro- 
grammed. This  is  the 
received  frequency.  For 
duplex  transmissions,  the 
output  frequency  will  be 
600  MH/  higher.  Program- 
ming is  accomplished  by 
stuffing  diodes  into  a  diode 
matrix  board  inside  the  set 
The  information  on  the 
right-hand  side  of  the 
coding  chart  page  relates 
to  the  digital  code  and 
diode  placement.  Note 
that  the  left  side  of  the 
page  has  a  column  entitled 
"Total  N,"  and,  for  the 
lowest  frequency  listed, 
146  010,  there  are  108  total 
"N".  This  MN"  is  the 
decimal  addition  of  the 
total  number  of  bits  in  the 
binary  coding. 

Table  1   is  a  replica  of 


Simplex 


1 
2 

27 

56 
60 


Set 
freq. 

146.010 
146.025 

146.40 

146.835 

146.895 


Duplex 


PLL  out 

freq. 
(MHz) 

135.310 
135.325 


1/M     Total 

freq.    N 

128 

64 

(MHz) 

D7 

06 

1.620  108 

• 

1.635  109 

• 

2.010  134 

* 

2.445   163 

• 

2.505   169 

• 

Diode  Insert  Positions 
32        16        8  4  2         1 

D5       04       D3       D2        01        DO 


Table  f. 
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portions  of  the  binary 
coding  taken  from  that  sec- 
tion of  the  instruction 
manual.  Adding  together 
the  decimal  total  for  the 
binary  values  for  just  those 
columns  containing  an 
asterisk,  you  will  verify 
that  the  frequency  146.010 
has  an  "N"  of  108.  Each 
succeeding  "Set  freq." 
listed  increases  the  fre- 
quency by  15  kHz,  while 
the  "N"  total  count  in- 
creases by  one  binary  bit. 
The  conclusion  to  be  de- 
rived here  is  simply  that, 
for  each  additional  binary 
bit  programmed,  the  fre- 
quency will  increase  by  15 
kHz.  The  column  "1/M 
freq.  (MHz)"  indicates  the 
frequency  1.620  MHz. 
Multiplying  an  "N"  of  108  x 
15  kHz  =  1.620  MHz.  Now 
we  know  how  this  column 
is  derived.  Subtracting 
1.620  MHz  from  146.010 
produces  a  frequency  of 
1 44,390,  which  we  can  con- 
clude would  be  the 
reference  frequency  upon 
which  all  the  other  fre- 
quencies are  based.  In  ad- 
dition, it  is  the  equivalent 
of  a  frequency  that  cquld 
be  generated  if  no  diodes 
at  all  are  placed  in  the 
matrix. 

With  this  basic  informa- 
tion, let's  see  what  would 
be  necessary  to  generate 
the  frequencies  for  the 
questioned  repeater  with  a 
receiving  frequency  of 
146.40  and  a  transmitting 
frequency  of  147.435, 
Refer  to  Table  1  where 
some  additional  matrixing 
frequencies  have  been  in- 
serted. Simplex  channel 
no.  27  indicates  this  fre- 
quency, and  it  takes  diodes 
in  D7,  D2,  and  D1,  produc- 
ing a  total  "N"  of  128  +  4 
+  2  =  134.  If  we  duplex 
this  by  adding  the  600  kHz, 
the  output  frequency 
would  be  146,40  +  .600  - 
147.00,  But  we  need 
147.435.  147.435  would 
like  to  see  a  receive  fre- 
quency of  147,435  minus 
600  kHz,  or  146.835.  So  we 
have  shown  in  Tablel  what 
coding  146.835  would   re- 


quire as  a  receive  frequen- 
cy, Simplex  no.  56  relates 
this.  From  information 
previously  furnished,  it  can 
be  verified  that  a  total  "N" 
of  163  is  required,  163  is 
made  up  from  diodes 
placed  in  D7,  D5,  D1,  and 
D0,  Now  we  have  reached 
the  full  impact  of  the  situa- 
tion on  hand,  and  we  must 
evaluate  what  we  have. 

Since  146.40  produces  a 
transmit  frequency  of 
147.00,  and  we  need 
147.435,  which  takes  a 
receive  frequency  of 
146.835,  what  is  necessary 
to  deceive  the  22S  into 
thinking  that,  at  the  mo- 
ment the  mike  switch  was 
activated,  the  receive  fre- 
quency was  not  146.40  but 
146.835?  We  have  to  have 
an  electronic  switch  to 
switch  in  the  required  addi- 
tional diodes  to  make  the 
receive  frequency  appear 
as  146.835  at  the  instant 
the  mike  button  is  de- 
pressed. 

This  can  be  done  with 
gates.  We  will  have  gates 
activated  into  the  circuit 
and  plug  in  the  additional 
diodes,  D5  and  D1,  Let's 
add  the  "N"  count  and 
verify  that  this  will  actually 
happen.  When  the  mike 
button  is  pressed,  the 
diode  matrix  sees  diodes  in 
D7,  D5,  D2,  D1,  and  D0,  or 
128  +  32  +  4  +  2  +  1  for 
an  "N"  of  167.  Something's 
wrong!  Referring  to  the 
chart,  1 67  is  a  frequency  of 
148.895.  We  have  4  bits 
more  than  we  require. 
Looking  at  Table  1  again, 
we  see  that  we  have  a  (4 
bit)  diode  in  the  D2  posi- 
tion for  146.40,  and  there  is 
no  programming  of  a  diode 
in  this  position  for  146.835. 
Surely  if  we  can  switch  in 
diodes,  why  can't  they  be 
switched  out  the  same 
way? 

Results  of  the  evaluation 
show  that  we  must  switch 
two  diodes  into  positions 
D5  and  D0  while  switching 
out  diode  D2.  This  can  be 
done  by  using  a  single  chip 
with  multiple  NAND  gates. 
Use  CMOS  for  low  current 


TO  CHANNEL 

SELECTOfl 
POSITION 


ON  MATRIX  BGAflD 
IN  IC225 


Fig.  1.  Diodes  are  1N914or  other  silicon  computer  diodes. 


drain.  Looking  through 
vendors'  catalogues,  the 
RCA  CD-4011A  looks  like  a 
good  choice. 

Now  we  must  look  at  the 
voltage  changes  that  take 
place  during  transmit 
switching.  Refer  to  the 
IC-22S  diode  matrix  unit 
schematic  which  is  on  the 
backside  of  the  iarge 
schematic  furnished  with 
the  manual.  Note  that,  on 
the  corner  of  the  matrix 
board  in  the  receiver,  there 
is  a  solder  tab  labeled  9  V, 
which  is  a  regulated  volt- 
age. Right  next  to  it  there  is 
a  solder  tab  labeled  DP. 
The  9  volts  is  ever  present 
at  the  9  V  tab,  but  it  is  only 
on  DP  when  in  the  transmit 
position.  It  will  be 
necessary  to  solder  a  wire 
to  each  of  these  points. 
When  a  channel  is  selected 
by  the  channel  selector 
switch,  it  places  9  volts  to 
the  diodes  in  the  matrix  for 
that    channel,    thus    acti- 


vating the   receiver   mode 
of  operation. 

The  small  module  to  be 
described  is  placed  on  a 
canned  PC  board  about  1" 
square.  The  only  thing  on 
this  board  is  the  IC  type 
CD-4011A,  three  silicon 
diodes,  and  one  10k  Ohm 
resistor,  The  piece  of  PC 
board,  which  I  snipped  off 
a  larger  board,  had  a  con- 
ductor strip  along  one 
edge.  This  made  it  possible 
to  mount  it  to  one  of  the 
shield  partitions,  A  spot  of 
solder  to  the  board  and 
partition  in  two  places  or 
seamed  along  the  edge  will 
contain  the  module.  Thin 
teflon-covered  stranded 
wire  is  run  from  the 
module  in  2"  to  4"  total 
lengths.  Select  an  unused 
channel  or  channel  23,  as  I 
did.  Channel  23  has  no  wire 
running  to  the  switch,  but 
there  is  an  unused  position 
visible  by  turning  the  set  to 
the  side  opposite  that  con- 
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IC  pin 
no. 

1 
2 
3 
4 

5 
6 

7 
8 

g 


9  Vat 

9  Vat 

9  Vat 

pin  14 

pins  14 

and  5 

pins  14,  5,  and  6 
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H 
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H 

H 
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H 
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H 
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H 


H 

H 
H 
H 


Table  2.  CD-4Q11A  level  states.  H  =  high.  Blank  =  tow. 
Pin  7  is  the  voltage  reference  negative. 


taining  the  matrix  board. 

To  satisfy  yourself  that 
this  unused  tab  is  indeed 
channel  23,  check  con- 
tinuity by  placing  the  ohm- 
meter  leads  from  the  9  V 
point  and  the  vacant 
switch  tab.  Set  the  switch 
to  the  channel  next  to  22, 
which  shows  a  dot  when  in 
position.  There  are  two  dot 
positions  on  the  dial.  The 
dot  adjacent  to  channel 
one  is  not  the  one  you 
want.  (No,  I  don't  know 
what  that  is  for,) 

We  are  now  ready  to  ex- 
amine the  CD-4011A  cir- 
cuitry required  and  how  it 
works.  A  nice  thing  about 
this  circuit  is  that  you  can 
test  it  before  attempting  to 
place  it  into  your  IC-22S. 
All  that  is  required  is  a  9  V 
supply  or  transistor  radio 
battery  and  a  voltmeter. 

Refer  to  the  IC,  a  quad 
NAND  gate,  in  Fig.  1  Its 
function  on  receive  is  to 
put  one  diode  in  the  D2 
position  on  the  matrix 
board.  On  transmit,  re- 
move the  D2  diode  and  put 
two  others  in  D5  and  D(D. 
Let's  say  we  decide  to  wire 
this  in  for  operation  in 
channel  23.  This  position 
requires  the  longest  wires, 
but  lead  length  does  not 
appear  to  introduce  any 
problems.  When  switching 
to  channel  23,  a  plus  9  volts 
is  placed  on  pin  5  (the  input 
of  one  of  the  gates).  Table 
2  indicates  the  voltage 
levels  on  the  IC  in  three  dif- 
ferent states.  An  H  is  used 


to  indicate  high  and  a 
blank  for  low. 

The  first  column  in- 
dicates the  pin  voltages 
with  voltage  applied  to  the 
minus  and  plus  terminals 
only,  pins  7  and  1 4.  This  en- 
tire test  can  be  made  on 
the  bench  prior  to  installa- 
tion in  the  set.  The  second 
column  shows  conditions 
when  adding  a  9  V  connec- 
tion   to    the    signal    input 

point,  pin  5.  And  the  third 
column  shows  the  voltage 
state  when  9  volts  is  added 
to  pin  6.  This  is  the  transmit 
state.  In  the  receive  state, 
we  are  looking  for  a  plus 
(or  H)  level  at  the  anode  of 
D2  and  a  low  on  D5  and  DO; 
in  the  transmit  state,  the 
opposite.  For  those  who 
need  information  on  the 
operation  of  an  AND  or  a 
NAND  gate,  Fig.  2(a)  and 
Fig.  2(b)  provide  a  brief  ex- 
planation of  how  they 
function.  Also  provided  is  a 
truth  table.  This  shows  the 
various  voltage  level  states 
under  any  condition. 

Fig.  2(a)  is  a  dual-input 
AND  gate;  Fig.  2(b)  repre- 
sents a  dual-input  NAND 
gate.  The  dot  on  the  output 
of  a  NAND  gate  indicates 
that  an  inversion  of  polari- 
ty takes  place.  Gates  can 
have  one  or  more  inputs, 
depending  on  the  complex- 
ity of  the  circuit  re- 
quirements. When  many  in- 
puts are  required,  refer- 
encing a  truth  table  is  the 
easiest  way  to  follow  a 
functions. 


In  an  AND  gate  when  all 
inputs  are  of  the  same 
level,  the  output  level  will 
be  the  same  as  the  input.  In 
a  NAND  gate  when,  and 
only  when,  all  inputs  have 
the  same  level,  the  output 
will  have  the  opposite 
level.  Refer  to  Table  2, 
Now  that  we  understand 
how  gates  work,  let's  see 
what  happens  in  Fig.  1  and 
follow  through  in  Table  2, 
Place  9  volts  on  pin  14, 
negative  on  pin  7.  This 
biases  the  chip  for  opera- 
tion. Add  a  9  V  +  level  to 
the  signal  input,  pin  5,  and 
follow  through  with  the 
logic  levels.  The  individual 
gates  have  been  assigned 
arbitrary  identification 
numbers.  The  first  gate 
shows  input  5  high  and  6 
low  for  an  output  at  4  that 
is  high.  #2  then  has  pins  1 
and  2  high  for  a  low  on  pin 
3.  #3  has  pins  1  and  2  high 
for  a  low  on  pin  10,  Diodes 
D5  and  D0  are  off  (like  out 
of  circuit).  #4  has  pins  12 
and  13  low  for  the  output 
pin  11  to  be  high.  D2  is 
high,  as  are  the  diodes  in 
D7  and  D1  on  the  matrix 
board.  This  places  the 
transceiver  in  the  mode  for 
receiving  146.40. 

Now  let's  put  +9  V  on 
pin  6,  which  depicts  the 
transmit  mode.  Following 
through  once  again,  #1 
gate  has  pins  5  and  6  high, 
output  pin  4  low,  #2  has  pin 
1  low  and  2  high,  while  the 
output  is  high.  #4  has  12 
and  13  high  and  11  low, 
taking  D2  out  of  the  circuit 
as  required,  #3  has  pins  8 
and  9  low  for  a  high  output 
which  turns  on  diodes  D5 
and  D0  as  required.  We 
have  shown  how  and  why  it 
works.  This  same  logic  can 
be  appl  ied  to  repeaters  you 
may  like  to  have  but 
thought  you  would  have  to 
do  without. 

Wiring  It  In 

The  small  circuit  board 
you  have  just  finished  will 
need  a  total  of  7  short  wire 
leads,  6  if  you  have  a  piece 
of  foil  on  the  board  that 
can  be  soldered  to  a  case 


shield.  Pin  7  from  the  IC  is 
ground  and  goes  to  this 
point.  The  unit  can  be 
mounted  between  the 
panel  and  the  outside  of 
the  partitioned  module 
containing  the  43.9  MHz 
and  1024  MHz  oscillators. 
See  page  15  in  the  manual. 

The  other  6  leads  all  go 
to  the  matrix  board  selec- 
tor position  on  the  matrix. 
Pin  14  goes  to  the  tab 
marked  9  V,  pin  6  to  the  DP 
tab  on  the  board.  Pins  1r  4, 
and  5  of  the  IC  go  to  the  in- 
put selector  position  of 
your  choice.  The  diode 
cathodes  of  D5,  D0,  and  D2 
go  to  the  cathode  input 
point  of  the  selected  chan- 
nel on  the  matrix. 

For  normal  operation, 
the  duplex  switch  will  be  in 
the  B  position.  Placing  the 
switch  in  the  A  position 
reverses  the  operation,  and 
147.435  now  becomes  the 
receive  frequency. 

Still,  some  may  have  the 
question,  "That's  fine  for  a 
WR6AMD  modification, 
but  how  do  I  handle  a  prob- 
lem that  requires  two 
diodes  to  be  switched  out 
of  the  receive  position 
when  I  go  into  transmit?  In 
addition,  I  also  need  one 
more  diode  for  transmit 
than  you  show  coming  out 
of  theCD-4011A/'  Looking 
at  Fig.  1,  two  diodes  are 
fanned  out  from  the  gate 
feeding  pin  10  (D5  and  D0)P 
so  you  can  fan  out  an  addi- 
tional diode.  Likewise  for 
the  diodes  you  wish  to 
switch  out.  You  can  do  that 
from  pin  11. 

It  is  always  necessary  to 
program  the  lowest  of  the 
frequencies  for  receive 
Looking  over  the  program 
chart,  you  see  that  you  will 
always  need  either  D7  or 
D6;  when  you  do  not  need 
D7,  you  almost  always 
need  D6  and  D5.  That  only 
leaves  5  more  positions 
maximum  that  can  pos- 
sibly require  additions  or 
subtractions,  and  the  infor- 
mation in  these  pages 
should  lead  you  to  a  solu- 
tion to  your  personal  prob- 
lem. 


66 


r 


THE  INCREDIBLES  FROM  EDGECOM 
NOW  AT  TOWER  ELECTRONICS 
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FMS-25 

Designed  to  be  the  perfect  mobile  rigt  the  FMS-25  provides  you  with  the  same  outstanding  receiver  and  transmitter 
as  the  System  3000A  plus  several  operating  features  that  provide  the  utmost  in  mobile  operating  convenience.  Ten 
front-panel-programmable  memory  channels,  a  built-in  band  scanner,  any  transmitter  offset,  full  coverage 
(144^1 47.995  MHz),  electronic  push-button  tuning  and  an  advanced  PLL  synthesizer  are  just  a  few  of  the  operating 
features  that  make  the  FMS-25  a  fantastic  rig.  At  the  low  price  of  $439  it  leaves  all  the  others  behind. 

TOWER  ELECTRONICS  CORP. 
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24001    ALICIA    PARKWAY 
MISSION    VIEJO.    CALIFORNIA    92675 

(714)  768-8900 
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SYSTEM  3000 A 

The  incomparable  System  3000A  starts  by  giving  you  a  receiver  with  absolutely  unequalled  performance.  The  five- 
pole  front-end  provides  virtually  intermod-free  reception,  even  in  the  most  populated  areas,  f  mages  are  at  least 
-  60  dB  and  desensing  a  minimum  of  - 100  dB,  The  ten-pole  I F  filters  make  adjacent-channel  interference  a  thing 
of  the  past  ( -  80  d B  at  1 5  kHz).  Add  a  transmitter  that  gives  you  25  Watts  of  power,  f uliy  adjustable,  and  advanced 
PLL  synthesizer  and  you  have  a  pretty  good  rig.  But  Edgecom  didn't  settle  for  "pretty  good."  System  3000A  also 
features:  Twenty  memory  channels,  a  memory  channel  scanner,  a  band  scanner,  any  transm  itter  offset,  two  priori- 
ty channels,  memory  channel  monitor,  electronic  push-button  tuning  and  a  full  TWO-YEAR  WARRANTY.  These, 
and  all  of  the  other  fine  features  of  System  3000A  make  it  a  pretty  incredible  rig.  And  at  the  bargain  price  of  $549, 
you're  getting  much  more  than  your  moneys  worth. 
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Erk  Shaikhauser  W9CJ 
52?  Spring  Creek  Road 
Washington  fL  61571 

The  History  of  Ham 

Radio 

—part  VI 

Reprinted  from  QCC  News,  a 
publication  of  the  Chicago 
Area  Chapter  of  the  QCWA. 


In  the  winter  of  1920- 
1921,  radio  amateurs 
were  openly  dreaming 
about  beaming  radio 
signals  across  the  Atlantic 
Ocean      However,    their 


plans  were  not  very  well 
organized,  and  attempts 
during  February,  1921, 
resulted  in  failure.  No 
signals  were  heard, 
although  many  British  sta- 
tions were  listening  in- 
tently. 

The  effort  prompted  the 
operating  department  of 
the  American  Radio  Relay 
League  to  make  a  renewed 


Photos  were  taken  from  the  18CQ  Commemorative  Issue  of  the 
Proceedings  of  the  Radio  Club  of  America,  Inc.,  The  Story  of  the 
First  Transatlantic  Short  Wave  Message,  October,  1950. 


m 

t 


0 


attempt.  This  time,  to 
eliminate  confusion  and 
unnecessary  QRM,  a  con- 
test was  planned  and  ex- 
ecuted to  select  the  sta- 
tions within  the  American 
continent  whose  signals 
had  the  capability  to  cover 
the  long  distance.  Ap 
plicants  were  required  to 
first  fill  out  a  prescribed 
form  (The  wording  on  this 
form  was  reproduced  in 
the  last  chapter  of  "The 
History  of  Ham  Radio/'  73, 
December,  1977.) 

The  renewed  attempt 
was  planned  for  the  period 
of  December  7-16,  1921. 
Test  transmissions  were  to 
start  at  7  pm  and  continue 
uninterrupted  until  1  am 
EST.  Each  amateur  radio 
district  was  to  alternate, 
using  a  15-minute  time 
period,  in  making  transmis- 
sions. 

Phillip  R,  Coursey  of 
London,  editor  of  Wireless 
World,  who  was  also  in- 
strumental in  arranging  the 
prior    effort    during    the 


previous  February,  was  in 
complete  charge  of  all 
receiving  stations  in 
England  and  the  other 
countries  in  Europe.  AD 
correspondence  was 
routed  through  him.  To 
assist  and  supplement  the 
efforts  of  the  British 
amateurs  in  coping  with 
the  problems  (and  there 
were  many)  of  reception  of 
American  signals,  the 
ARRL  traffic  department 
decided  to  have  an 
American  amateur  sent  to 
England  to  make  sure  that 
the  most  desirable  and  ef- 
fective means  were  em- 
ployed to  insure  success  of 
the  venture,  Paul  F. 
Cod  ley,  a  native  of  Mont- 
clair  NL  who  was  a  sea- 
soned  amateur  radio 
operator  and  well  versed  in 
the  use  of  shortwave 
equipment,  agreed  to 
undertake  the  assignment. 
Mr.  Codley  had  adapted 
the  Armstrong  regener- 
ative circuit  to  shortwave 
work 


General  view  of  IBCG  showing  the  station  building,  the 
masts,  and  the  antenna  system.  The  mast  to  the  right  is  700 
feet  high,  the  one  at  the  left  is  80  feet.  The  antenna  is  of  the 
so-called  cage  type,  T-shape,  a  new  form  of  aerial  con- 
struction, at  the  time,  which  was  especially  effective  in 
continuous  wave  transmission  because  of  its  uniformity. 
The  flattop  section  of  this  antenna  is  100  feet  long,  and  its 
down  lead  is  placed  in  the  exact  center  and  is  about  80  feet 
long.  Instead  of  a  ground  connection,  a  counterpoise 
forms  the  other  part  of  the  radiating  system.  The  counter- 
poise is  simply  a  secondary  antenna  system  located  a  cer- 
tain distance  below  the  actual  antenna  and  a  certain 
distance  above  the  ground. 
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So  Godley  and  the 
equipment  which  he 
selected  to  take  with  him, 
along  with  the  British  and 
their  receivers,  made  the 
undertaking  an  all-amateur 
project  with  everybody 
participating.  With  this  in 
mind,  the  ARRL  traffic 
department  set  up  the 
following  overall  schedule; 
Six  hours  each  night,  for 
ten  successive  nights, 
signals  were  to  be  beamed 
in  the  direction  of  England 
and  Europe.  The  French 
and  the  Dutch,  as  well  as 
all  other  amateurs,  were  in- 
tensely interested  in  what 
was  being  attempted  From 
7  to  9:30  pm,  a  free-for-all 
schedule  was  to  be  fol* 
lowed.  This  two  and  one- 
half  hour  period  was  divid- 
ed into  ten  sections  of  fif- 
teen minutes  each  During 
each  section,  all  amateurs 
in  a  given  amateur  radio 
district  would  transmit 
This  would  enable  all 
amateur  stations  to  take 
part.  This  part  of  the  pro- 
gram was  designed  to  open 
up  the  ether  routes,  one 
way  or  another,  hoping 
that  someone  would  get 
through, 

The  second  and  major 
period  of  each  of  the  ten 
nights,  from  9:30  pm  to  1 
am,  was  arranged  ex- 
clusively for  those  qualify- 
ing amateur  stations  with 
the  long-distance  records. 
They  were  asked  to  beam 
their  signals  according  to  a 
prescribed  selective  sched- 
ule which  was  given  to 
them  by  the  operating 
department  and  kept 
secret  until  the  day  of 
transmission.  Each  station 
in  the  contest,  free-for-all 
and  selective,  would  ini- 
tiate a  call  addressed  to 
TEST,  calling  three  times 
and  signing  three  times, 
repeating  this  as  often  as 
desired  during  the  periods 
assigned  to  the  district.  For 
example:  TEST  TEST  TEST 
de  1BCD  1BCD  1BCD 
[repeated). 

Godley  would  keep  an 
accurate  log  of  all  signals 


heard  and  have  witnesses 
to  monitor  all  records  kept. 
After  each  night  of  the 
tests,  the  results  would  be 
given  to  one  of  the  British 
longwave  stations  and  the 
results  of  the  previous 
amateur  transmissions  re- 
layed to  the  listeners  in 
America.  In  this  way,  every 
amateur  in  the  United 
States  and  Canada  would 
immediately  be  informed 
of  the  outcome  of  their 
endeavors.  Commercial 
station  MUU  at  Carnarvon, 
on  a  wavelength  of  14,000 
meters  with  plenty  of 
power,  could  be  copied 
anywhere  on  the  American 
side.  As  a  special  conces- 
sion and  because  of  the 
great  interest  that  commer- 
cial companies  took  in 
these  tests,  the  daily 
messages  given  by  Godley 
to  MUU  were  repeated  by 
Wll,  the  RCA  station  in 
New  Brunswick,  by  slow 
Morse  code,  in  order  to  let 
amateurs  everywhere  copy 
direct.  This  was  done  at  7 
am   GMT,   and   everybody 


Interior  view  of  the  station. 

knew  within  hours  how 
well  many  were  doing.  A 
summation  of  the  entire 
undertaking  is  to  be  found 


narrated  in  the  January  and 
February,  1922,  issues  of 
QST,  with  both  Godley  and 
Coursey  reporting  in  detail, 


Call 

Location 

Type 

Wave 

Cypher 

1AFV 

Salem  MA 

CW 

200 

YLPMV 

ITS 

Bristol  CT 

cw 

200 

AOTRB 

1RU 

W,  Hartford  CT 

CW 

200 

BPUSC 

1DA 

Manchester  MA 

cw 

200 

CQVTD 

1AW 

Hartford  CT 

Spk. 

210 

DRWUF 

1BCG 

Greenwich  CT 

cw 

230 

GODLY 

2BML 

Rlverhead  NY 

cw 

200 

FSXVG 

2FD 

New  York  NY 

cw 

200 

GTYWH 

2FP 

Brooklyn  NY 

cw 

200 

HUZXJ 

20M 

Ridgewood  NJ 

Spk. 

200 

JVAYK 

2EL 

Freeport  NY 

cw 

200 

KWBZL 

30H 

Princeton  NJ 

cw 

210 

LXCAM 

4GL 

Savannah  GA 

cw 

200 

MYDBN 

3BP 

Newmarket  Ont. 

Spk. 

200 

NZFCO 

SDR 

Pittsburgh  PA 

CW 

200 

OAGDP 

9KO 

St  Louis  MO 

Spk. 

200 

PBHFO 

9AW 

Toronto  Ont 

CW 

200 

QCJGR 

1ZE 

Marion  MA 

CW 

375 

RDKHS 

2ZL 

VaMey  Stream  NY 

CW 

325 

TGMKU 

3ZO 

Parkesburg  PA 

CW 

360 

UHNLV 

522 

Blackwell  OK 

Spk. 

375 

VJOMW 

6XH 

Stanford  University 

CA 

CW 

375 

WKPNX 

7ZG 

Bear  Creek  MT 

Spk. 

375 

XLQOY 

8XK 

Pittsburgh  PA 

CW 

375 

YMRPZ 

9ZY 

Lacrosse  Wl 

CW 

260 

RZQMY 

9ZN 

Chicago  IL 

Spk. 

375 

ZNSQA 

9XI 

Minneapolis  MN 

CW 

300 

SFLJT 

Table  1. 
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The  f /rst  message.  This  is  a  facsimile  of  pages  44  and  45  from  the  original  log  kept  by  Paul  Codtey  in  Ardrossan,  Scotland, 
showing  the  now  famous  "Nt.  1  "as  he  copied  it  from  station  1BCG  at  2:52  am  GMT  on  December  12,  1921.  This  12-word 
message  was  the  first  ever  to  he  sent  across  the  Atlantic  on  shortwaves. 


Many  of  the  English 
amateurs,  as  well  as  some 
French  and  other  stations, 
reported  copying  Amer- 
ican signals.  According  to 
Codley,  22  CW  and  6  spark 
stations  were  heard  The 
stations  who  made  the 
grade  are  listed  in  Table  1. 
Godley  had  set  up  his 
receiving  station  in 
Ardrossan,  a  small  fishing 
village  twenty  miles  to  the 
west  of  Glasgow,  Scotland. 
He  chose  this  location  in 
northern  England  rather 
than  a  location  near  Lon- 
don knowing  that  the 
previous  effort  had  gone 
astray  primarily  because  of 
regenerative  receivers 
used  in  early  1921  causing 
a  great  deal  of  heterodyne 
interference. 


To  the  credit  of  a  group 
of  American  amateurs 
determined  to  make  a  suc- 
cess of  the  opportunity  of- 
fered, a  station  was  built 
from  the  ground  up. 
starting  on  November  19r 
1921  Shortly  after,  Codley 
departed  for  England  on 
December  15  on  the 
Aquitaniar  with  the  parting 
words  to  his  well-wishers, 
"Please  build  a  station  that 
will  get  over  there  " 

Six  amateurs  pooled 
their  enthusiasm  and 
assembled  a  station  using 
the  latest  techniques 
known  with  the  most  ad- 
vanced pieces  of  equip- 
ment available.  They  con- 
structed an  aerial  system 
considered  to  be  the  best 
layout  in  theory  and  design 


for    200    meter    radiation 
The  station  was  located  in 
Greenwich    CT,    licensed 
1BCG,    the    call    of    Mr 
Cronkhite,  who  was  one  of 
the  six. 

The  transmitter  was  ini- 
tially put  in  operation  on 
December  6,  1921.  To  in- 
spect its  performance,  an 
agreed-upon  long  CQ  was 
started  on  December  7th  at 
3:30  am  that  lasted  until 
4:30  am.  This  was  the  first 
day  of  the  transatlantic 
tests.  From  the  records  of 
the  log  kept  by  Godley, 
these  first  signals  were  not 
heard,  The  log  kept  by 
Codley  between  the  8th 
and  the  16th,  monitored 
and  checked  by  a  Mr.  Pear- 
son, an  observer,  had  the 
following    statements    re- 


peated very  often: 

"Weather  wet  and 
boisterous,  find  atmo- 
spherics very  heavy—  har- 
monics jamming  recep- 
tion—reception  conditions 
very  sporadic  — having  to 
fight  heavy  static  con- 
tinuously—the interference 
from  many  stations  is  al- 
most constant 

It  is  interesting  to  read 
about  these  adverse  condi- 
tions under  which  Godley 
and  his  observer  had  to 
operate.  Their  receiving 
equipment  was  located  in 
a  large  tent  out  in  an  open 
fjeld  near  the  seashore 
The  wind,  rain,  mist,  and 
chilling  breezes  made  the 
situation  very  unpleasant. 
Since  it  was  December,  the 
temperature  was  usually  in 
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the  30s,  and  they  had  no 
heat  except  a  smalt  oil 
stove.  Keeping  constant 
vigil  was  a  trial,  a  severe 
test  of  endurance, 

The  receiving  antenna 
was  a  1300-foot  longwire 
Beverage.  It  was  strung  up 
on  ten  twelve-foot-long 
wooden  poles,  not  too 
firmly  set  into  soft  soil 
(which  was  covered  with 
seaweed  and  very  slippery 
to  walk  on).  The  cold  rain 
and  heavy  squalls  gave  the 
men  what  came  naturally 
under  such  conditions  — a 
heavy  cold  and  near 
pneumonia.  As  Codley 
aptly  logged  the  situation, 
"A  continuous  fight 
against  static  and  har- 
monic and  cold  and  wet 
that  drove  one  almost 
crazy." 

The  receiving  equipment 
consisted  of  a  Paragon 
regenerative  receiver,  to- 
gether with  a  type  DA-2 
detector  amplifier  and  a 
super-heterodyne  receiver 
using  ten  tubes,  a  re- 
sistance-coupled amplifier, 
and  an  external  beat 
oscillator.  This  equipment 
was  chosen  as  being  the 
best  possible  for  both  sen- 
sitivity and  selectivity. 
Godley's  aim  in  his 
receiver  selection  was  to 
find  an  answer  to  the 
secrets  of  the  Armstrong 
regenerative  circuit, 
especially  when  reception 
of  CW  versus  damped 
waves  was  concerned.  This 
was  a  problem,  one  of  the 
major  ones,  in  the  early 
1920s. 

Then,  on  the  night  of 
December  11,  the  signals 
from  1  BCG  came  booming 
through  with  clarity  and 
volume  over  much  QRN 
and  other  interference.  The 
message  was  logged  by 
Paul  Codley: 

"Nr  1  de  1BCC  words 
12,  New  York,  December 
11,  1921:  To  Paul  Codley, 
Ardrossan.  Scotland 
Hearty  congratulations. 
Burghard,  Inman,  Crinan, 
Armstrong,  Amy,  Cronk- 
Kite." 

The  story  on  the  success 
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Amateurs  Span  the  Atlantic 

As  reported  by  PIERRE  BOUCHERON 
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of  1  BCG  in  all  of  its  details 
may  be  found  in  a  booklet 
entitled  The  Story  of  the 
First  Trans-Atlantic  Short 
Wave  Message,  published 
by  the  Radio  Club  of 
America,  Inc.  The  message 
transmitted  on  the  night  of 
December  11,  1921,  and 
acknowledged  by  cable  to 
the  ARRL  headquarters  by 
Codley  was  the  first 
message  to  cross  the  Atlan- 
tic by  shortwave  amateur 
radio. 

Now  that  this  endeavor 
was  successfully  ac- 
complished, an  amateur 
fraternity  grew  in  spite  of 
amateurs  being  relegated 
to  the  short  wavelengths 
of  200  meters,  where  it  was 
considered    impossible    to 


carry  messages  to  any 
great  distances  with  a 
power  input  not  to  exceed 
1000  Watts.  The  event 
opened  the  door  to  bigger 
doings.  The  part  played  by 
amateurs,  and  exclusively 
by  amateurs,  in  sending  a 
message  across  the  Atlan- 
tic with  their  simple 
homemade  equipment  was 
now  recorded  history.  The 
distance  covered  was 
several  thousand  miles. 
Not  until  about  1926  were 
commercial  circuits  of  a 
practical  nature  in- 
augurated on  shortwaves, 
several  years  after 
amateurs  had  explored  and 
demonstrated  that  the 
higher  frequencies  below 
200   meters   were   feasible 
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and  practical  and  of  real 
value  in  long-distance 
communication. 

What  happened  in  De- 
cember,  1921,  marked  a 
turning  point  in  radio 
history  What  had  ap- 
peared in  books  and  been 
propounded  in  theory  up 
to  now,  this  "knowledge  of 
the  art/'  was  now  dis- 
proved. A  new  field  of  in- 
vestigation was  opened  up 
for  exploration  Through 
experiments,  amateurs 
tackled  the  unknown  ether 
bands  and  came  up  with 
answers. 

In  the  next  chapter,  1  will 
explore  the  part  amateurs 
contributed  to  the  early 
days  of  radio  broad- 
casting! 
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Reusing  Coax  Connectors 


worthwhile  salvage  job 


Recently,  the  price  of 
coaxial  cable  connec- 
tors has  risen  dramatically. 
The  most  commonly  used 
coax  connector  by  ama- 
teurs is  the  familiar  PL-259. 
This  plug  is  useful  for  the 
RG-6/U  size  cables  (.450- 
inch  diameter)  as  well  as 
smaller  sizes  with  an  ap- 
propriate adapter,  reduc- 
ers such  as  RG58/U,  RC- 
59/U,  etc. 

Prior  to  this  price  in- 
crease, most  users  simply 
discarded  "used"  plugs 
and  bought  new  ones  for 
each  new  cable  assembly 
being  made.  Now,  how- 
ever, it  becomes  almost  an 
economic  necessity  to  use 
these  same  plugs  over 
again  for  each  new  assem- 
bly. 

The  reason  they  were 
usually  discarded  was  that 
it  was  more  trouble  than 
they  were  worth  to  attempt 
to  recover  them  for  reuse. 
Often  the  salvaging  pro- 
cess damaged  them  to  the 
point  they  were  practically 
worthless,  both  from  an 
appearance  and  a  func- 
tional standpoint. 

The  most  damage  results 
from  the  unsoldering  oper- 
ation. Due  to  the  "heat 
sink"  properties  of  the  con- 
nector body,  considerable 
heat  is  needed  to  unsolder 
the  shield  braid,  especially 


with  the  larger  diameter 
cables  and  if  it  was  a 
"good"  solder  job  to  begin 
with,  In  an  attempt  to  get 
enough  heat,  you  may  be 
tempted  to  use  your  pro- 
pane torch.  Don't.  True  — 
you  can  easily  unsolder  the 
cable  and  pull  it  out  in  a 
few  seconds,  but  you  will 
no  doubt  carbonize  some 
or  all  of  the  insulation 
material,  usually  Micarta 
or  other  filled  plastic.  In 
many  cases,  it  may  crack. 
Heat  is  not  the  answer. 
These  plugs  can  easily  be 
removed  by  a  mechanical 
process,  after  only  un- 
soldering the  center  con- 
ductor 

First  cut  the  connector 
free  from  the  cable;  leave 
about  1  to  2  inches  of  cable 
on  the  connector.  Remove 
the  shell  Next  strip  back 
the  jacket  and  slide  the 
braid  up  toward  the  con- 
nector body  Use  a  sharp 
knife  or  razor  blade  and 
cut  through  the  cable  in- 
sulation all  the  way  around 
and  slip  it  off  to  expose  the 
center  conductor.  When 
this  step  is  complete,  you 
can  heat  the  connector  tip 
with  your  soldering  gun 
and  with  a  small  pair  of 
pliers  pull  the  center  con- 
ductor free.  Using  the 
pliers  again,  try  to  pull  or 
"tease'     the    remaining 


center  piece  of  insulation 
material  out.  Don't  worry  if 
you  can't.  It  may  have 
melted  into  the  braid  dur- 
ing the  original  soldering 
job  when  first  assembled. 
By  now  you  are  no  doubt 
thoroughly  frustrated  and 
thinking  of  reaching  for  the 
"torch."  Instead,  lightly 
clamp  the  connector  body 
in  a  small  vise,  or  hold  it 
with  a  small  pliers.  Do  not 
apply  too  much  pressure  or 
you  may  deform  the  body. 
Use  your  electric  or  hand 
drill  with  a  1/8- inch 
diameter  drill  and  drill 
through  the  solder  ports  of 
the  connector.  These  can 
be  easily  located  as  they 
may  show  some  braid 
through  or  be  filled  with 
solder.  Drill  straight 
through  so  the  drill  will 
come  out  the  opposite 
hole  (solder  port).  Be 
careful;  you  don't  need  any 
more  holes  here. 

Do  this  for  both  sets  of 
holes,  even  if  they  are  not 
soldered.  I  usually  only 
solder  two  opposite  holes 
when  assembling.  Try 
again  to  pull  the  stub,  braid 
and  all,  out.  It  will  most 
likely  come  out  easily,  but 
if  it  still  won't,  go  to  the 
next  step.  Pull  or  otherwise 
dig  out  enough  of  the  orig- 
inal cable  insulation  to  get 
near  the  solder  ports,  or  at 


least  flush  with  the  end  of 
the  body.  Select  a  1/4-inch 
diameter  drill  and,  using  a 
low  or  variable  speed  drill, 
drill  down  axial  ly  toward 
the  tip  end  through  the  in- 
sulation. Do  not  drill  too 
deep.  Now  try  to  "pick" 
between  the  braid  and  the 
connector  body  with  a 
small  screwdriver  or  other 
similar  tool.  This  should  do 
the  trick  As  a  final  step, 
use  a  11/32-inch  diameter 
drill  in  a  hand-held  holder 
such  as  a  pair  of  vise  grips 
or  pliers  and  sort  of  "ream" 
out  any  solder,  solder  flux, 
and  other  debris.  Run  this 
drill  all  the  way  into  the 
connector  insulation  and 
lightly  scrape  it  clean. 

This  will  give  you  a  con- 
nector body  'clean  as  a 
whistle"  and  ready  to  use 
again,  It  will  not  be  dis- 
colored, but  better  still,  the 
insulation  will  have  re- 
tained its  original  properties. 

This  same  procedure  can 
be  used  to  remove  the 
smaller  diameter  cables 
after  being  sure  to  remove 
the  adapter.  If  it  somehow 
got  soldered  in,  drilling 
through  the  solder  ports 
should  free  it.  This,  of 
course,  will  ruin  the 
adapter,  but  they  are 
cheaper  than  a  whole  new 
plug  Good  luck.  ■ 
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Building  From  Magazine  Articles 

—  the  breadboard/wire-wrap  way 


In  a  previous  article,  I 
described  a  system  for 
breadboarding  1C  circuits.1 
Carrying  on  from  there,  I 
would  like  to  show  how 
easy  it  is  to  pick  projects 
out  of  magazines,  build 
them  up  on  the  bread- 
board, and  then  transfer 
the  whole  thing  to  a  more 
permanent  arrangement. 

The  Design  Console 

For  those  of  you  who 
missed  my  first  article,  a 
brief  description  of  the 
breadboard  design  console 
is  in  order.  Four  CSC1  Ex- 
perimenter Breadboard 
Sockets  were  mounted  on 
a  Bell  &  Howell  Design 
Console  that  came  with 
one     of     their     corre- 


spondence courses  (Photo 
A).  The  console  contained 
a  variable  0-to-30-volt  dc 
power  supply  and  I  added 
a  +5-volt  dc  regulated 
supply.  In  the  article,  I  also 
gave  schematics  and  other 

details  for  building  your 
own  design  console  from 
scratch. 

Using  the  breadboard  as 
an  intermediate  step  be- 
tween a  magazine  circuit 
or  original  design  and  the 
finished  product  has  some 
very  real  advantages  It 
allows  you  to  try  the  design 
first,  This  is  especially  im- 
portant if  you  find  it 
necessary  to  use  com- 
ponents other  than  those 
specified  by  the  author. 
Since  changes  are  so  easily 
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Fig,  T.  A  simple  logic  probe  Using  two  different  colored 
LEDs  makes  for  a  more  distinctive  display  but  they  can 
both  be  the  same  color.  Vary  the  value  of  the  resistor  for 
best  brightness.  Remember  that  LEDs  are  light-emitting 
diodes  and  must  be  forward  biased  in  order  to  light 


made,  this  is  the  stage 
where  you  can  try  out  any 
modifications  that  occur 
to  you. 

While  it  is  true  that 
many  components  are  get- 
ting hard  to  get,  such  is  not 
the  case  where  integrated 
circuits  are  concerned 
They  are  readily  available 
and  prices  are  rock  bottom 
as  will  be  apparent  by 
checking  the  ads  in  this 
issue  of  7X  After  you  read 
the  ads,  flip  through  the 
pages  from  cover  to  cover 
and  see  how  many  articles 
you  can  find  that  contain 
circuits  which  could  be 
built  up  on  the  design  con- 
sole in  a  half  hour  or  less. 
In  the  December,  1977, 
issue,  I  found  seven,  and 
other  issues  have  that 
many  or  more. 

Pick  a  circuit,  put  it  on 
the  breadboard,  and  see 
what  makes  it  tick.  This  is 
an  educational  process  as 
well  as  a  productive  one. 

I  always  mount  my  ICs 
so  that  they  all  face  the 
same  direction  That  way 
I'm  always  counting  pins 
from  the  same  starting 
point.  Following  the 
schematic,  wire  the  ICs 
together.  I  cut  lots  of  one-, 


two-,  three-,  and  four-inch 
pieces  of  insulated  twenty- 
four  gauge  wire  and  then 
strip  VI  inch  off  each  end.  I 
keep  the  different  lengths 
in  half-pound  margarine 
cups  and  they  are  always 
handy.  This  is  much  easier 
than  cutting  wire  as  you  go 
along.  Do  not  use  wire 
larger  than  twenty-two 
gauge.  This  includes  the 
leads  on  half-Watt  resistors 
and  larger  capacitors.  Wire 
larger  than  twenty-two 
gauge  will  damage  the  con- 
nectors inside  the  bread- 
board socket. 

Most  schematics  flow 
from  left  to  right,  so  I  build 
that  way,  testing  as  I  go. 
Many  circuits  contain  tran- 
sistors, resistors,  and 
capacitors  which  are  easily 
incorporated  into  the 
layout  on  the  console. 

Troubleshooting 

Whether  you  test  as  you 
go  along,  as  I  do,  or  wait 
until  the  whole  project  is 
laid  out,  some  method  of 
debugging  is  needed.  Be- 
cause  of  defective  com- 
ponents, miswiring,  or  in- 
correct design,  your  circuit 
may  not  work  properly  at 
first  That  is  when  I  put  my 
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logic  probe  to  work. 

In  the  breadboarding 
article  previously  men- 
tioned, I  described  a  quick 
and  easy  logic  probe  that 
you  can  build  (see  Fig,  1). 
Construct  this  probe  on 
your  breadboard  and  then 
try  touching  the  probe  to 
the  plus  and  minus  power 
supply  terminals.  Either 
one  LED  or  the  other 
should  light,  depending  on 
the  polarity  probed.  If  you 
touch  the  probe  to  a  point 
in  a  circuit  that  is  pulsing 
(alternating  between  posi- 
tive and  negative),  the 
LEDs  will  follow  this  alter- 
nation if  the  frequency  is 
low  enough. 

This  probe  is  satisfactory 
for  static  testing,  but  for 
dynamic  testing  (when 
things  are  happening  rapid- 
ly),  it  has  two  drawbacks, 
Pulses  that  occur  more 
than  a  few  times  per  sec- 
ond will  light  either  one  or 
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Fig.  2.  Schematic  of  the  two  meter  scanner  Rl  =  1  megohm,  R2  =  h 5  to  4.7  megohm, 
and  C1  =  ,7  uF,  The  scanner  is  disabled  by  removing  the  +  5  V  cfc  from  the  ICs. 


the  other  or  both  LEDs  con- 
tinuously, depending  on 
the  polarity  This  is  confus- 


ing   since   you    can't    te 
whether  you  are  looking  at 
a  steady  signal  or  a  rapidly 


changing  one-  Also,  a  very 
rapid  single  pulse  will  be 
gone  too  fast  for  the  LEDs 


Photo  A.  Bell  &  Howell  Design  Console  modified  for  IC 
breadboarding.  This  is  nice  to  work  with  but  all  that  is  real- 
ly  needed  are  some  breadboards  and  a  +5-volt  dc 
regulated  power  supply  (Fig,  3). 


Photo  B.  The  scanner  as  it  looks  on  the  design  console. 
Also  shown  is  the  CSC  LP-1  Logic  Probe  used  to  check  out 

circuit  operation. 


75 


— 


iput 

7490  Output 

7441 

Jlse 

7441-7446  Input 

Output 

leads 

DC  B  A 

0 

0  0  0  0 

0 

1 

0  0  0  1 

1 

2 

0  0  1  0 

2 

3 

0  011 

3 

4 

0  10  0 

4 

5 

0  10  1 

5 

6 

0  110 

e 

7 

0  111 

7 

8 

10  0  0 

8 

9 

10  0  1 
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10 
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0 

11 
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7448  Output 
segments 

a  b  c  d  e  f  g 
1111110 
0  1 10  0  0  0 
1110  10  1 
1111001 
0  110  0  11 
10  110  11 
0011111 
1110000 

1111111 

1110011 
1111110 

0  110000 


Table  1.  Logical  condition  of  various  leads  of  Fig.  2.  The 
numerals  in  the  input  Pulse  and  7441  Output  columns  are 
decimal  and  the  numerals  in  the  7490  Output  column  is 
the  BCD  equivalent  1  is  a  high  andO  is  a  low  condition  as 
seen  by  the  logic  probe.  Anytime  that  a  7  appears  in  the 
7448  Output  column,  that  segment  will  light  For  instance, 
the  BCD  equivalent  of  decimal  8  is  WOO,  and  the  digital 
readout  will  have  all  of  its  segments  lit.  By  increasing  the 
value  of  Cl  in  Fig.  2,  the  pulses  can  be  made  to  occur  so 
slowly  that  you  can  follow  this  action. 


to  react. 

The  LP-1  logic  probe  by 
CSC2  is  the  solution  to  both 
of  these  problems  (Photo 
B).  In  addition  to  HI  and  LO 
LEDs,  it  has  a  PULSE  LED. 


Anytime  that  pulses  are 
detected,  the  PULSE  LED 
will  light,  indicating  that 
you  are  not  looking  at  a 
steady  signal  leveL  When 
looking  for  a  quick  single 


Photo  C  The  scanner  only  takes  up  a  small  area  on  the 
Hobby  Board.  The  wrapper,  also  by  OK  Machine  &  Tool, 
tied  it  all  together. 


pulse,  the  MEM  (memory) 
switch  is  turned  on  and  the 
HI  or  LO  and  PULSE  LEDs 
will  stay  lit  after  any  pulse 
of  at  least  50-nanoseconds 
duration.  CSC  now  has 
three  logic  probes  from 
which  to  choose. 

In  order  to  use  the  logic 
probe  properly,  you  have 
to  know  what  to  expect  at 
any  given  point  in  your  cir- 
cuit Fig.  2  is  part  of  the 
schematic  for  a  two  meter 
scanner  I've  built  and  Til 
use  it  as  an  example.  IC1  (a 
555  timer)  is  used  as  a  pulse 
generator  and  the  probe 
shows  HI,  LO,  and  PULSE 
when  touched  to  pin  3.  Ob- 
viously the  generator  is 
working.  By  replacing  R1 
with  a  potr  I  can  adjust  the 
output  frequency  of  I  CI  to 
any  value  I  desire.  To  really 
slow  it  down,  increase  the 
size  of  CI. 

lC2a  (7400  NAND  gate) 
will  pass  the  pulses  from 
IC1  when  pin  2  is  high  and 
stop  them  when  it  is  low.  A 
high  or  low  can  be  created 
by  running  a  1000-Ohm 
resistor  from  IC2ar  pin  2,  to 
battery  or  ground  The 
probe  shows  this  action 
clearly.  Touch  the  probe  to 
IC2a,  pin  3,  and  change  pin 
2  from  high  to  low  and 
back  again.  IC2b  inverts 
the  COR  lead  from  my  two 
meter  transceiver  to  make 
it  compatible  with  the 
scanner.  The  COR  is  high 
when  the  receiver  is  receiv- 
ing a  signal  and  I  need  a 
low  to  stop  the  scanner. 

IC3  (7490  decade  count- 
er) counts  the  pulses  and 
indicates  this  count  in  BCD 
(binary-coded  decimal)  for- 
mat on  its  A,  B,  C  and  D 
leads  (pins  8,  9,  11,  12), 
With  pulses  entering  IC3 
on  pin  14,  the  A,  B,  C,  and  D 
leads  should  react  as  in 
Table  1. 

IC4  (7441  decade  de~ 
coder)  takes  this  binary 
count  and  converts  it  to  a 
one-out-of-ten  format. 
These  ten  output  leads  ac- 
tually do  the  channel  scan- 
ning  by  sequentially 
grounding  the  crystal 
select  leads  in  the  receiver. 


IC5  (7448  seven-segment 
decoder/driver)  also  takes 
this  BCD  format  from  IC3 
and  drives  a  seven-segment 
digital  readout  that  tells  us 
which  channel  we've 
stopped  on, 

The  logic  probe  makes 
finding  malfunctions  in  a 
circuit  like  this  very  simple 
if  you  know  what  to  look 
for  More  complex  circuits 
are  harder  to  debug,  but 
the  principle  is  the  same. 
The  important  point  to 
remember  is  that  you  have 
to  figure  out  what  you 
should  find  at  a  given  loca- 
tion before  you  can  deter- 
mine whether  you  have  a 
problem  there  or  not. 

Now  that  everything  is 
working  properly,  you'll 
want  to  transfer  all  of  this 
to  a  more  permanent  ar- 
rangement. After  trying 
many  different  methods  of 
construction,  I  have  found 
that  wire-wrapping  is  quick 
and  easy  for  one-shot  proj- 
ects. Quick  and  easy,  that 
is,  once  you  get  the  hang  of 
it.  I  finished  the  scanner 
just  described  in  an  hour 
and  a  half 

Bread  boarding  and  wire- 
wrapping  have  many  things 
in  common  — both  advan- 
tages and  methods,  As  on 
the  design  console,  the 
wire-wrapped  layout  can 
be  easily  changed  as 
desired.  The  majority  of 
the  solid-state  components 
used  in  this  type  of  project 
are  integrated  circuits 
which  are  wire-wrapped 
together  very  much  the 
same  way  that  they  were 
connected  together  on  the 
breadboard, 

The  Hobby  Board  by  OK 
Machine  &  Tool3  is  ideal 
for  this  kind  of  construe* 
Hon  (Photo  C).  The  scanner 
leaves  plenty  of  room  for 
other  ideas  that  I  might 
want  to  incorporate  later. 
The  Hobby  Board  has  a 
standard  forty-four  con- 
tact edge  connector  and 
sockets  are  readily 
available.  This  project 
could  also  be  wire- 
wrapped  on  a  piece  of  perf- 
board    and    permanently 
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mounted.  The  feature  that 
I  like  about  the  Hobby 
Board/socket  combination 
is  the  ease  of  making 
changes,  The  board  is 
unplugged,  changes  or  ad- 
ditions made,  and  the 
board  is  plugged  back  in. 

Now,  something  other 
than  a  pair  of  longnose 
pliers  is  needed  to  do  the 
actual  wire-wrapping.  OK 
Machine  &  Tool  also 
makes  a  wire-wrap  kit 
called  the  WK-2  which  con- 
tains a  wrapper/unwrapper/ 
stripper,  a  fifty-foot  spool 
of  wire,  and  a  batch  of 
precut  and  stripped  wire. 
The  wrapper/unwrapper/ 
stripper  (WSU-30)  and  the 
spools  of  wire  can  be  pur- 
chased  separately.  I 
haven't  tried  it,  but  OK 
also  has  a  wire  dispenser 
that  cuts  and  strips  wire  to 
any  length. 

ICs  are  installed  in 
sockets  made  for  wire 
wrapping.  Resistors,  capac- 
itors, and  transistors 
with  their  leads  clipped 
short  can  be  inserted  into 
IC  sockets,  or  special  com- 
ponent sockets  can  be  ob- 
tained. As  an  alternative, 
the  leads  can  be  inserted 
through  the  board,  wire- 
wrapped,  and  soldered. 
The  soldering  is  necessary 
because  the  connecting 
wire  does  not  wrap  as  tight- 
ly on  round  leads  as  it  does 
on  the  square  wire-wrap 
posts. 

Battery,  ground,  input, 
output,  and  control  lines 
are  brought  onto  the  board 
via  the  edge  connector.  A 
+  5-volt  dc  regulator  could 
have  been  mounted  on  the 
board,  but  it  is  a  better  idea 
to  put  the  regulator  on  a 
good  heat  sink  on  the 
chassis. 

To  get  from  the  edge 
connector  to  different 
points  on  the  board,  I 
solder  to  the  edge-con- 
nector contact  and  then 
wire-wrap  the  other  end  of 
the  wire  where  it  is  needed 
(Photo  D),  Buses  on  the 
board  are  used  to 
distribute  battery  and 
ground.  I  place  .01  uF  disc 


ceramic  capacitors  be- 
tween the  battery  and 
ground  buses  at  various 
points  to  help  filter  the 
spikes  that  are  generated 
by  the  rapid  switching  ac- 
tion taking  place  within  the 
ICs, 

The  first  step  is  to  mount 
the  IC  sockets.  I  orient 
them  so  that  the  IC  pins  all 
count  the  same  way.  As  a 
further  aid,  I  draw  a  view  of 
the  bottom  with  all  pin 
numbers  shown.  I  also  glue 
the  sockets  in  place  with 
rubber  cement.  It  holds 
them  fast  but  they  can  still 
be  removed  at  a  later  date 
if  need  be. 

Install  the  wires  one  at  a 
time,  following  the  sche- 
matic, just  as  you  did  when 
building  your  projects  on 
the  breadboard.  Cut  the 
wires  long  enough  to  allow 
some  slack.  Here  also,  I  cut 
and  strip  a  lot  of  wire  to  dif- 
ferent lengths  and  store  the 
pieces  in  plastic  margarine 
cups, 

Do  not  draw  the  wire 
bowstring-tight  between 
posts,  and  be  very  sure  that 
all  of  the  wire  stripped  bare 
is  actually  wrapped  on  the 
post  or  it  could  short  to  ad- 
jacent posts.  When  it  is 
necessary  to  put  more  than 
one  wire  on  a  post,  the  sec- 
ond wrap  goes  above  the 
first  Some  wrap  posts  are 
called  three-level  posts 
because  there  is  room  for 
three  wrapped  wires. 

When  the  wrapping  is 
finished,  temporarily  con- 
nect battery  and  ground 
and  check  things  out  as 
you  did  on  the  design  con- 
sole. Use  your  logic  probe, 
and,  if  everything  is  right, 
you're  ready  to  mount  the 
perfboard  or  Hobby  Board 
in  its  final  location.  I'll 
leave  that  part  up  to  your 
ingenuity  and  circum- 
stances, 

Using  the  same  wire- 
wrapping  techniques,  you 
could  move  from  sche- 
matic to  finished  product 
without  going  through  the 
breadboard  stage,  but  I 
think  that  breadboarding 
makes  the  whole  process 
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Fig.  3(a).  +  5-volt  dc  regulated  power  supply.  The  input 
voltage  can  be  higher  than  that  shown,  hut  as  the  input 
voltage  rises,  U1  is  required  to  dissipate  more  heat  Ul  can 
be  any  of  the  following:  LM3Q9K,  7805,  LM34QK-5,  or 
LM34QT-5.  Be  sure  to  mount  on  a  metal  chassis  with  a 
good  heat  sink. 
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Fig.  3(b}.  Connections  for  various  +5-volt  dc  regulators, 


easier,  If  you  are  doing 
your  own  designing  or  ex- 
tensive modifications,  then 
the  breadboarding  is  in- 
valuable. 

Either  way,  the  monthly 
magazines  are  full  of  ideas, 
circuits,  and  finished  proj- 
ects. Pick  one  out  and  try  it 
for  yourself.  I  think  that 
you  will  be  surprised  and 


happy  with  the  result  ■ 
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Photo  D.  While  the  wiring  looks  quite  complex,  wires  are 
placed  one  at  a  time  and  it  is  really  not  difficult 
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Super  Simple  TT  Generator 


uses  almost  no  components 


MarkM.  hi  mot  WA6AFX 
16763  Bollinger  Dr. 
Pacific  Palisades  CA  90272 


Fig  1  shows  a  schematic 
detailing  my  circuit  for 

the  generation  of  touch- 
tone™  frequencies.  The 
circuit,  to  my  knowledge, 
is  the  first  to  use  an  IC 
amplifier,  ft  works  ex- 
tremely well,  is  quite  easy 
to  construct,  and  is  inex- 
pensive. Total  cost  for  the 
project  was  under  nineteen 
dollars. 

The  oscillator  is  a 
Motorola  MCI4410CP  chip 
using  a  1  MHz  crystal.  The 
chip  generates  both  the 
high  and  tow  tones,  feeding 
the  energy  to  the  amplifier 


through  the  Ik  resistors 
and  the  1-microfarad 
capacitor.  Values  for  the 
output  resistors  can  vary 
from  a  few  hundred  Ohms 
to  about  60  kilohms.  The 
value  of  the  resistor  shunt- 
ing the  crystal  can  vary 
from  about  three  to  fifteen 
megohms. 

The  amplifier  consists  of 
an  LM-3B0N  This  is  one  of 
the  handiest  linear  chips 
around  It  can  output  as 
much  as  two  Watts  of 
audio  with  a  minimum  of 
components  In  the  con- 
figuration shown  (this  con- 
figuration may  be  used  for 
just  about  any  audio  amp 
application,  as  a  look 
around  my  shack  will 
evidence),  input  from   the 
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oscillator  is  fed  to  the  in- 
verting input.  The  value  of 
this  component  may  vary 
from  about  470  pF  to  about 
.003  microfarads  The  4.7k 
resistor  controls  the  tone 
of  the  outputted  signal  If 
desired,  a  pot  may  be 
substituted  for  the  fixed 
resistor,  and  any  tone 
which  will  both  work  and 
please  the  operator's  ears 
may  be  selected.  Output  is 
taken  through  a  25-micro- 
farad  capacitor  and  an 
8-Ghm  speaker.  The  380  is 
designed  to  operate  into 
8-Ohm  loads.  The  value  of 
the  capacitor  may  range 
from  about  18  microfarads 
to  well  over  100,  For 
12-volt  operation,  change 
the  4.7k   resistor  between 
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pins  2  and  6  of  the  LM380 
to  a  1k  and  add  a  .01  uF 
capacitor  between  pin  6 
and  ground. 

Construction  is  easy.  I 
built  mine  on  a  small  piece 
of  vectorboard  using 
telephone  wire  to  make 
connections.  A  later  model 
was  built  using  a  PC  board 
It  is  highly  recommended 
that  an  (C  socket  be  used 
for  the  MC14410CP  I  used 
sockets  on  both  chips 
They  are  inexpensive  and 
can  save  a  lot  of  grief  f  An 
old  transistor  radio  box 
was  used  to  house  the  unit 
and  keyboard.  I  used  the 
Chomerics  EF-21360  key- 
board. The  terminals  will 
only  stand  very  brief 
periods  of  heat,  as  evi- 
denced by  the  fact  that  I 
ruined  one  while  overzeal- 
ously  trying  to  attain  a 
good  connection  On  the 
second  one,  f  held  the  wire 
against  the  keyboard  ter- 
minal with  pieces  of 
spaghetti  Heat-shrinkable 
tubing  may  also  be  used.  I 
put  a  pot  into  the  output 
line  between  the  speaker 
and  capacitor  to  reduce 
the  volume,  as  the  380  can 
put  out  quite  a  lot  of 
audio!  I  also  installed  an 
external  jack,  as  shown  in 
the  schematic,  to  permit 
direct  connection  to  my 
rig.B 
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AND  FMS-25.  .  . 


INCOMPARABLE  PERFORMANCE 


AND  FLEXIBILITY 


SYSTEM  3000 A 


INCREDIBLY  PRICED  AT  $549 


Twenty  Front-Panel-Programmable  Memory  Channels 

Any  Transmitter  Offset 

Built-in  Memory  Scanner 

Built-in  Band  Scanner 

Memory  Channel  Monitor 

Superior  Receiver 

25  Watts  Output  (adjustable) 

American  Made/FULL  2-YEAR  WARRANTY 


FMS-25 

Ten  Front-Panel-Programmable  Memory  Channels 

Built-in  Band  Scanner 

Same  Fantastic  ReceiverfTransmitter  as  System  3000A 

Any  Transmitter  Offset 

Push-Button  Tuning 

American  Made/Full  2-Year  Warranty 


BARGAIN  PRICED  AT  $439 
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Aureus  Electronics  Inc. 

f  4T5  North  Eagle 
Naperville  IL  60540 
(312)  420  8629 
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Microstrip 


magical  PC  technique  explained 


H.  Paul  Shuck  N6TX 

Microcomm 
14908  Sandy  Lane 
San  Jose  CA  95124 


Microstrip  is  a  trans- 
mission line,  much 
like  coax  or  twinlead,  ex- 
cept that  it  is  fabricated 
not  from  wire  or  tubing, 
but  generally  by  etching 
traces  on  a  printed  circuit 
board,  Now,  it's  a  cinch  the 
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Typical  microstripline  preamplifier.  In  this  circuit,  the  PC 
traces  perform  as  matching  transformers,  inductors,  rf 
chokes,  and  bypass  capacitors.  This  particular 
preamplifier  was  designed  for  use  in  receiving  weather 
satellites  at  11  CHz,  although  the  author  has  built  similar 
units  to  cover  the  420  MHz,  1215  MHz,  and  2300  MHz 
ham  bands. 


average  radio  amateur  isn't 
about  to  run  a  long,  thin 
strip  of  printed  circuit 
board  up  his  tower,  so  the 
actual  application  of 
microstrip  transmission 
lines  is  likely  to  be 
something  other  than 
feeding  antennas.  In  fact, 
microstriplines  are  espe- 
cially useful  in  developing 
couplers,  baluns,  power 
dividers  and  combiners, 
matching  transformers, 
capacitive  and  inductive 
reactances,  and  a  whole 
host  of  structures  which 
utilize  the  distributed 
properties  of  transmission 
lines  in  lieu  of  lumped" 
components. 

The  recent  acceptance 
of  microstrip  techniques 
by  radio  amateurs  has 
allowed  PC  layouts  to  be 
developed  such  that  the 
traces  used  to  interconnect 
components  will  them- 
selves be  used  as  circuit 
components,  I  have  recent- 
ly presented  microstripline 
circuits  for  amplifiers,12 
mixers,3*4-*  filters,*  and 
complete  converters.7  In 
each  case,  successful  du- 
plication of  the  designs  re- 


quired only  selecting  the 
proper  printed  circuit  ma- 
terial and  adhering  closely 
to  the  published  layout 
and  dimensions  This  arti- 
cle is  in  response  to 
numerous  inquiries  from 
radio  amateurs  who  had 
successfully  duplicated 
some  of  my  designs,  but 
wanted  to  know  how  the 
magical  PC  trace  dimen- 
sions were  determined 


Transmission  Line 
Parameters 

Anv  transmission  line,  be 
it  coax,  twinlead,  micro- 
strip,  or  what-have-you, 
can  be  described  in  terms 
of  its  characteristic  imped- 
ance (ZJ  and  length.  Char- 
acteristic impedance  is 
the  terminating  impedance 
seen  looking  into  an  infi- 
nitely-long section  of  the 
transmission  line  and  is  a 
function  of  the  dimensions 
of  the  conductors,  their 
orientation  with  respect  to 
one  another,  and  the  di- 
electric constant  of  any 
material  separating  them. 
Transmission  line  length 
may  refer  to  a  physical  di- 
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mension,    but    more   often 
denotes    the    phase    delay 
(measured    in    electrical 
degrees)  of  a  signal  being 
propagated  down  the  line 
at   a    particular   operating 
frequency.    Such   an   elec- 
trical length  is,  of  course,  a 
function  of  the  velocity  at 
which   the  signal   is  prop- 
agating   down    the    line; 
hence,     if    we    specify    a 
transmission  line's  velocity 
of    propagation,    we    can 
generally    calculate    the 
electrical    length    of    any 
physical  line  at  any  desired 
frequency.  Since  the  veloc- 
ity of  propagation  of  elec- 
tromagnetic   radiation    is 
free    space    equals    the 
speed  of  light  (a  universal 
constant),    and    since    this 
velocity  cannot  be  exceed- 
ed by  a  signal  propagated 
down   an  actual  transmis- 
sion   line,    it    is    common 
practice  to  specify  for  any 
transmission     line     its 
relative  velocity  of   prop- 
agation (with  respect  to  the 
speed  of  light),  or  propaga- 
tion   constant.    From    this 
decimal  number,  the  elec- 
trical length  at  a  given  fre- 
quency is  easily  found  for 
any    physical    length    of 
transmission  line. 

f  have  recently  pub- 
lished design  techniques* 
which  determine  the  char- 
acteristic impedance  and 
electrical  length  required 
of  transmission  lines  to  be 
inserted  at  specified  loca- 
tions within  amplifier  cir- 
cuits. Similar  techniques 
exist  for  other  types  of  cir- 
cuit designs.  What  remains 
is  to  determine  the  re- 
quired dimensions  and  lay- 
out for  achieving  the 
desired  transmission  lines. 
Since  microstriplines  can 
be  fabricated  over  a  wide 
range  of  characteristic  im- 
pedances and  at  practical- 
ly any  length  (limited  only 
by  circuit  board  size 
restrictions),  microstrip 
transmission  lines  would 
seem  an  ideal  medium  for 
most  circuit  design,  from 
frequencies  of  a  few  hun- 
dred   MHz     up    through 


several  tens  of  GHz. 

Microstripline  Variables 

Any  transmission  line 
may  be  considered  as  a 
combination  of  series  in- 
ductive and  shunt  capaci- 
tive  elements,  or  sections, 
acting  together  as  a  delay 
line.  The  characteristic  im- 
pedance of  the  resulting 
line  can  be  shown  to  be 
proportional  to  the  ratio  of 
inductance  to  capacitance 
for  a  unit  length,*  Algebra- 
ically,* 

Z*  =  \TUC 

Consider  Fig.  1,  which  is 
a  representation  of  a 
typical  microstrip  trans- 
mission line  etched  from 
double-clad  printed  circuit 
stock  The  thin  strip  atop 
the  board,  with  respect  to 
the  unetched  ground 
plane,  comprises  the  trans- 
mission line.  A  signal  in- 
jected (or  "launched")  into 
the  strip  at  one  end  will 
emerge,  after  a  given  prop- 
agation delay,  from  the 
other  end.  Since  the  above 
equation  holds  for  at  least 
a  first-order  approxima- 
tion, determining  the  char- 
acteristic impedance  of 
the  microstrip  transmission 
line  in  Fig,  1  involves  mere- 
ly quantifying  the  induc- 
tance and  capacitance  per 
unit  length. 

Like  any  conductor,  the 
etched  trace  in  Fig.  1  ex- 
hibits an  inductance  per 
unit  length  which  is  in- 
versely proportional  to  its 
width,  W,  and  thickness,  t 
The  capacitance  between 
the  strip  and  the  ground 
plane  varies  directly  with 
the  line  width,  W,  varies 
directly  with  the  dielectric 

*Strictty  speaking,  this  rela* 
tionship  only  holds  for  trans- 
mission tines  propagating  sig- 
nals in  the  transverse  elec- 
tromagnetic (TEM)  mode— that 
is,  with  electric  and  magnetic 
lines  of  force  both  at  right 
angles  to  each  other  and  at 
right  angles  to  the  direction  of 
propagation.  Fortunately,  mi- 
crostriplines closely  approx- 
imate TEM  propagation  In  most 
applications. 


Balanced  mixer.  Here  microstriplines  are  used  to  in- 
troduce rf  and  LO  signals  to  a  pair  of  mixer  diodes  (center 
of  hoard)  in  the  proper  phase  relationship  for  linear 
heterodyne  conversion  to  take  place.  The  PC  traces  also 
furnish  impedance  matching  i~f  filtering  and  dc  return  for 
the  mixer  diodes.  Again,  this  particular  mixer  is  optimized 
for  weather  satellite  reception  at  1.7  GHz,  but  similar 
designs  have  been  used  for  transmit  or  receive  conversion 
in  any  of  the  amateur  microwave  bands. 


constant,  £rr  of  the  material 
separating  the  plates  of  the 
capacitor,  and  varies  in- 
versely with  the  spacing,  h , 
between  the  plates. 

Thus  a  series  of  propor- 
tionalities can  be  devel- 
oped: 

Z0  =  VT/C 

L.1 


Therefore, 
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where  a  [the  Greek  lower- 
case alpha)  indicates  that 

the  quantities  are  propor- 
tional rather  than  equal 

Inverting  the  denomina- 
tor within  the  radical  sign 
and  multiplying  it  by  the 
numerator,  we  get: 
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Fig.  7.  Representation  of  a  typical  microstrip  transmission 
line  etched   from   double-sided  printed   circuit   board. 

Variables  affecting  the  line's  electrical  performance  in- 
clude the  width,  W,  of  the  microstripline,  the  height,  hr  of 
the  strip  above  the  ground  plane  (this  being  related  to 
board  thickness),  the  thickness,  t,  of  the  strip  metalliza- 
tion, the  length f  lt  of  the  strip,  and  the  relative  dielectric 
constant  £r,  of  the  substrate. 
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Fig.  2.  Measured  microstripline  impedance  and  propagation  constant  versus  strip  width. 


which  at  least  allows  us  to 
draw  some  general  conclu- 
sions about  microstripline 
dimensions,  if  not  deter- 
mine them  directly. 

Generalization  #7; 

Wide  lines  have  low 
characteristic  impedance, 
while  narrow  lines  exhibit 
high  characteristic  im- 
pedance. 

Generalization  #2: 

For  a  given  characteris- 
tic impedance,  the  re- 
quired line  width  is  nar- 
rower  for   thin   substrates 


than     it     is     for     thick 

substrates. 
Generalization  #3; 

For  a  given  characteris- 
tic impedance,  line  width 
will  be  greater  on  low  di- 
electric-constant materials 
than  it  will  with  higher 
dielectric  constants. 

Generalization  #4: 

Increasing  the  thickness 
of  the  metallization  tends 
to  decrease  the  character- 
istic impedance  of  the  line 
(this  will  be  discussed  in 
greater  detail  in  a  later  sec- 
tion of  this  article). 


A  similar  series  of  pro- 
portionalities can  be 
developed  for  describing 
the  velocity  of  propagation 
along  a  microstrip  trans- 
mission line,  starting  from 
the  relationship:* 

Without  belaboring  the 
calculations,  let  us  gener- 
alize: 

Generalization  #5; 

Velocity  of  propagation 
decreases  with   increasing 
dielectric  constant. 
Generalization  #6; 


Integrated  microstrip  assembly.  This  board  is  a  complete  front  end  for  the  reception  of  TV 
signals  from  satellites  at  2.6  GHz,  Microstriplines  provide  matching  and  bias  feeds  for  the 
two  preamplifiers  (left)  and  i-f  amplifier  (bottom  right),  furnish  ample  bandpass  filtering 
for  spurious-free  reception  (center),  and  phase  rf  and  LO  signals  in  a  balanced  mixer  (far 
right).  This  particular  board  provides  30  dB  of  conversion  gain,  a  3  dB  noise  figure,  and 
better  than  20  dB  of  image  frequency  rejection.  A  similar  unit  has  been  used  for  suc- 
cessful ATV  reception  in  the  2,4  GHz  band. 


Velocity  of  propagation 
increases  slightly  as  micro- 
striplines become  more 
narrow  (that  is,  for  higher 
characteristic  imped- 
ances). 

Generalization  #7: 

For  a  given  dielectric 
constant,  as  long  as  strip 
width  is  adjusted  to  hold 
characteristic  impedance 
constant,  propagation 
velocity  is  independent  of 
substrate  thickness. 

Since  the  computations 
involved  in  actually  deter- 
mining dimensions  for  a 
particular  microstripline 
are  quite  involved  and 
often  fraught  with  error, 
the  above  approximations 
not  only  lend  themselves 
to  a  better  understanding 
of  the  mechanism  of  mi- 
crostrip, but  they  also  pro- 
vide  a  "test  of  reasonable- 
ness" for  evaluating  the 
results  of  a  more  rigorous 
computational  analysis, 

Quantifying  Microstripline 
Behavior 

A  set  of  equations  fre- 
quently encountered  in  the 
engineering  literature10 
which  provides  a  good  first- 
order  approximation  of  the 
characteristic  impedance 
and  propagation  velocity 
of  microstriplines  is  as 
follows: 

377(h/W) 

and 

__     c 

where  Wt  h,  and  tr  are  as 
defined  in  Fig.  1,  c 
represents  the  velocity  of 
propagation  of  radiant  en- 
ergy in  free  space,  and  the 
number  377  is  an  expres- 
sion for  the  characteristic 
impedance  of  free  space  in 
Ohms.* 

Although  the  above  for- 

'2  =  vW^  from  reference  9, 
Since  iio,  the  permeability  of 

free  space,  is  approximately  An 
x  10~7  Henrys  per  meter,  and  ^ 
the  permittivity  of  free  space,  is 
approximately  1/36n  x  1Q-* 
Farads  per  meter,  it  can  be 
shown  that  Zos  377Q. 


Z*   = 
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mulas  yield  results  which 
conform  to  the  generaliza- 
tions introduced  previous- 
ly,   they    are    at    variance 
with  measured  data  on  ac- 
tual microstriplines  This  is 
because  the  ideal  formulas 
assume  true  TEM  propaga- 
tion, with  the  conductors 
completely    immersed    in 
the  dielectric  medium,  and 
ignore    such    ever-present 
anomalies   as   fringing  ca- 
pacitance {capacitive  cou- 
pling between  the  micro- 
strip  and  the  outside  world) 
and  flux  leakage  [mutual 
inductive    coupling    be- 
tween the  strip  and  its  sur- 
roundings). Throughout  the 
1950s  and  '60s,  numerous 
studies  were  performed  by 
Cohn,    Wheeler,    Sobol, 
Schneider,    and   others   to 
more   completely    charac- 
terize   the    behavior    of 
microstriplines    under 
"real-wortd"    conditions. 
Documentation  of  these  in- 
vestigations may  be  found 
in    references   11    through 
22.  The  calculations  are  in- 
volved but  have  enabled  a 
number  of  graphical   aids 
for    the    dimensioning    of 
microstriplines    to     be 
developed. 

Graphical  Analysis- 
Wheeler's  Charts 

The  technique  most 
commonly  used  by  micro- 
wave engineers  to  dimen- 
sion microstriplines  in- 
volves a  set  of  graphs 
known  as  "Wheeler's 
Charts/'  after  Harold  A, 
Wheeler,  the  author  of 
references  15  and  16,  The 
charts,  published  in  numer- 
ous technical  journals, 
were  not  actually  devel- 
oped by  Wheeler,  but  are 
generally  based  upon  a  set 
of  equations  derived  by 
him.  Wheeler's  Charts  take 
several  forms,  and  may  be 
used  for  determining  the 
proper  width  for  a  micro- 
stripline  of  a  desired 
characteristic  impedance, 
for  determining  the  result- 
ing velocity  of  propaga- 
tion, or  both.  Like  any 
graphical    design    tool, 


Wheeler's  Charts  are  only 
approximate,  being  limited 
in  resolution  by  their  finite 
size.  Nonetheless,  data 
derived  from  these  charts 
has  provided  a  good  start- 
ing point  for  literally 
thousands  of  successful 
microwave  designs. 

Fig.  2  is  one  form  of 
Wheeler's  Chart  published 
for  several  years  in  the 
Microwave  Engineer's 
Handbook.23  From  it,  one 
can  determine  to  a  high 
degree  of  accuracy  the  re- 
quired strip  width  for  a 
desired  characteristic  im- 
pedance and  the  resulting 
propagation  velocity  (as  a 
percentage  of  the  speed  of 
light)  for  two  particular 
types  of  substrate  material 
in  three  popular  thickness- 
es. No  information  as  to  ef- 
fects of  trace  thickness  is 
given  In  this  chart,  but  it 
seems  to  hold  for  1  oz. 
(0,0014"  thick)  and  2  oz. 
(0.0028"  thick)  copperclad 
PC  laminate. 

The  Wheeler's  Charts  in 
Figs.  3,  4,  and  5  are  more 
general  in  that  they  allow 
microstriplines  to  be  di- 
mensioned independently 
of  substrate  thickness  or 
dielectric  material,  These 
charts  were  published  a 
couple  of  years  ago  by 
Communications  Transis- 
tor Corporation24  and 
formed  the  basis  of  most  of 
the  microstrip  dimensions 
presented  in  my  various 
construction  articles,  To 
use  Fig,  3f  it  is  necessary  to 
know  the  relative  dielec- 
tric constant  {er)  of  the 
substrate  material  (its  per- 
mittivity relative  to  that  of 
free  space).  For  a  given 
characteristic  impedance, 
the  chart  gives  the  ratio  of 
required  microstripline 
width  to  height  {the  dielec- 
tric thickness).  Thus  the  re- 
quired strip  width  is  found 
merely  by  multiplying  this 
ratio  by  the  actual  sub- 
strate thickness  used,  mak- 
ing this  chart  applicable  to 
any  desired  substrate 
thickness. 

Figs,    4  and   5   similarly 
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employ  the  width-to-height 
ratio  of  a  microstrip  and 
are  used  indirectly  to  de- 
termine propagation  veloc- 
ity. To  understand  their 
use,  it  is  necessary  to  first 
introduce  the  parameter 
which  the  charts  errone- 
ously call  relative  dielec- 
tric constant,  but  which 
more  properly  should  be 
referred  to  as  effective 
dielectric  constant,  teff. 

Effective  Dielectric 
Constant 

The  first-order  approx- 
imations given  earlier  for 
microstripline  characteris- 
tic impedance  and  pro- 
pagation velocity  would 
hold  if  the  dielectric 
material  completely  sur- 
rounded the  strip  conduc- 
tor and  completely  con- 
tained all  magnetic  and 
electrical  lines  of  force.  In 
fact,  the  dielectric  con- 
stant of  the  substrate  (be- 
tween the  strip  and  the 
ground  plane)  and  that  of 
the  material  above  the 
strip  (typically  air)  are  suffi- 
ciently different  that  a 
sizable  dielectric  discon- 
tinuity exists.  This  is  further 
aggravated  by  the  fringing 
capacitance  and  magnetic 
flux  leakage  problems 
mentioned  earlier.  Now,  if 


all  these  discontinuities 
were  taken  into  account,  a 
correction  factor  could  be 
developed,  tacked  onto 
the  textbook  formulas  for 
Z0  and  vrej,  and  all  would 
be  welL  Unfortunately,  this 
correction  factor  to  ZQ  is 
actually  a  function  of  Z0, 
which  is  why  the  formulas 
developed  by  Wheeler, 
Sobol,  Schneider,  and 
others  are  so  complex.  But 
assuming  the  actual  Z0  of  a 
stripline  were  found,  and, 
if  it  were  compared  to  the 
assumed  Z0  from  the  text- 
book equation,  a  correc- 
tion factor  could  be  de- 
rived for  each  particular 
microstripline  measured. 
That  correction  factor 
could  then  be  multiplied 
by  £f,  the  permittivity  of 
the  dielectric  relative  to 
that  of  free  space,  resulting 
in  the  parameter  which  I 
call  Ee//,  effective  dielectric 
constant. 

Since,  for  a  given 
microstripline  dimension, 
E*ff  encompasses  all  the 
corrections  necessary  for 
fringing  capacitance,  flux 
leakage,  and  dielectric  dis- 
continuity, the  first-order 
formulas  could  be  used  if 
£eff  were  substituted  for  er 
throughout.  The  only  prob- 
lem remaining  is  to  deter- 
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Ground  plane—  The  "flip  side" of  any  microstrip  board  remains  unetched,  to  serve  as  a 
ground  plane  against  which  transverse  electromagnetic  (TEM)  waves  can  propagate  down 
the  etched  strip.  It  is  common  practice  to  design  microstrip  boards  so  that  dc  power  feed- 
throughs  and  rf  connectors  project  through  the  ground-plane  side.  When  mounting  coax 
connectors  through  a  ground  plane,  as  shown  here,  don't  forget  to  remove  a  fart  of  the 
ground-plane  metallization  from  around  the  center  pin  or  you'll  end  up  shorting  out  all 
signals! 


mine  the  value  of  £<//, 
which  leads  us  to  another 
generalization. 

Generalization  #8: 

Since  all  flux  lines  sur- 
rounding the  stripline  pass 
both  through  the  substrate 
(of  dielectric  constant  er) 
and  also  through  air  (di- 
electric constant  <tr\  the  ef- 
fective dielectric  constant, 
trJft  will  always  be  less  than 

Figs,  4  and  5  list,  for 
various    substrates   of   dif- 
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ferent  relative  dielectric 
constant,  £rr  the  effective 
dielectric  constant,  £<fI,  as  a 
function  of  width-to- 
height  ratio  (which  was 
itself  a  function  of 
characteristic  impedance). 
From  £.9fft  it  is  relatively 
easy  to  determine  vr, 
relative  propagation  veloc- 
ity as  compared  to  the 
speed  of  light,  from  the  for- 
mula: 


Effects    of    Metallization 
Thickness 

Nowhere  in  Wheeler's 
Charts  is  there  any  correc- 
tion for  tP  the  thickness  of 
the  strip  conductor  and 
ground-plane  metalliza- 
tion. Actually,  generaliza- 
tion #4  notwithstanding, 
varying  the  metallization 
thickness  over  a  fairly  wide 
range  has  virtually  no  ef- 
fect upon  the  properties  of 
the  microstrip.  This  is 
because  skin  effect  forces 
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most  of  the  current  to  flow 
at  or  near  the  surface  of  a 
conductor,  and  this  effect 
is  amplified  as  frequency 
increases.  As  long  as  the 
metallization  thickness  is 
sufficient  to  support  the  re- 
quired current  flow  (and,  at 
microwave  frequencies,  a 
few  microns  will  suffice), 
circuit  operation  is  rela- 
tively independent  of  trace 
thickness. 

Yet  it  is  important  to 
know  the  metallization 
thickness  when  dimension- 
ing microstripltnes.  This  is 
so  because  the  specified 
thickness  of  copperclad 
printed  circuit  laminates  is 
generally  inclusive  of  met* 
allization  thickness,  but 
the  microstripline  formu- 
las or  charts  require  a 
knowledge  of  the  substrate 
thickness  alone. 

Consider  a  printed  cir- 
cuit board  1/32"  (0.79  mm) 
thick,  double-clad  with 
2-ounce  copper  The  cop- 
per thickness  will  be 
0  0028"  (0.071  mm)  on  each 
side,  leaving  only  0.65  mm 
of  dielectric  thickness.  Ob- 
viously, any  microstripline 
calculation  which  ignores 
metallization  thickness, 
and  assumes  a  0,79  mm  di- 
electric, will  be  in  error. 

As  mentioned  previous* 
ly,  Fig.  2  seems  to  provide 
adequate  results  with  ei- 
ther 1-  or  2-ounce  copper 
thickness.  Nonetheless, 
when  utilizing  the  width-to- 
height  ratios  of  Figs.  3r  4,  or 
5,  or  any  time  high  preci- 
sion is  required,  the  actual 
metallization  thickness 
should  be  taken  into  ac- 
count when  determining 
the  height,  h,  of  a  micro- 
strip  above  the  ground 
plane. 

Characteristic   Impedance 

Limitations 

There  is  a  finite  range  of 
widths  (hence  character- 
istic impedances)  over 
which  an  etched  microstrip 
wilt  perform  as  a  TEM 
transmission  line.  As  a  line 
becomes  very  wide,  its 
capacitance    per    unit 
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length  becomes  so  great  as 
to  completely  dominate  its 
behavior.  The  inductance 
per  unit  length  becoming 
insignificant,  the   line  can 
no    longer    behave    as    a 
transmission    line,    but 
rather    forms    a    lumped 
shunting    capacitance    to 
ground.    This    transition 
begins  to  occur  when  the 
width  of  the  strip  exceeds 
about  10  times  its  height 
above   the   ground   plane, 
Similarly,  for  very  narrow 
lines,  the  capacitance  per 
unit    length    becomes    in- 
significant, the  inductance 
per   unit    length    predomi- 
nates, and  the  line  no  longer 
supports  TEM  propagation 
but  instead  degenerates  to 
a  series  inductor.  This  tran- 
sition seems  to  occur  when 
the    height    of    the    strip 
above  ground  exceeds  the 
strip's   width    by    about   a 
factor  of  ten. 

From  Fig  3,  it  can  be 
seen  that  the  above  limita- 
tions tend  to  restrict  the 
useful  range  of  microstrip- 
line  characteristic  im- 
pedances to  about  15  to 
1 50  Ohms.  Needless  to  say, 
the  ability  to  construct 
TEM  transmission  lines  of 
any  desired  characteristic 
impedance  between  these 
two  extremes  is  hardly  a 
severe  limitation  and  will 
likely  accommodate  just 
about  any  design  require- 
ment. 

Length  Limitations 

Microstriplines  which 
are  very  short  relative  to 
their  width  similarly  tend 
to  act  as  shunt  capaci- 
tances rather  than  transmis- 
sion fines.  This  occurs 
because  the  signal,  rather 
than  propagating  along  the 
length  of  the  line,  actually 
propagates  from  the  center 
of  the  line  out  toward  the 
edges.  It  is  apparent  that 
with  signals  traveling  in 
this  direction,  they  are  no 
longer  perpendicular  to 
the  magnetic  and  electric 
fields,  so  the  strip  no 
longer  acts  as  a  TEM  trans- 
mission line. 


As  a  rule,  no  microstrip- 
line  should  be  designed  in- 
to a  circuit  such  that  its 
width  exceeds  its  length  In 
circuits  requiring  a  short 
electrical  length  of  trans- 
mission line,  a  certain 
amount  of  ingenuity  is  re- 
quired. In  many  applica- 
tions, it  is  possible  to  take 
advantage  of  the  property 
of  repeating  impedances  at 
half-wave  intervals.  For  ex- 
ample, if  a  circuit  should 
require  a  shunt  01 -wave- 
length transmission  line, 
but  if  the  frequency  were 
sufficently  high  to  make 
the  microstripline  short 
relative  to  its  width,  a 
0.6-wavelength  transmis- 
sion line  may  well  suffice. 

In  applications  where  it 
is  not  practical  to  add  an 
integral  half  wavelength  to 
the  transmission  line,  it 
may  be  possible  to  design 
with  a  longer  transmission 
line  of  some  other  im- 
pedance or  perhaps  a  short 
length  of  transmission  line 
with  a  higher  characteristic 
impedance  [hence  nar- 
rower strip  width).  Where 
such  circuit  modifications 
are  not  possible,  it  may  be 
necessary  to  redesign  the 
circuit  onto  a  thinner 
substrate.  This  has  the  ef- 
fect of  reducing  the  width 
of  all  microstriplines  in  the 
circuit. 

Since  attenuation  in  a 
microstripline,  as  in  any 
transmission  medium,  is  a 
direct  function  of  transmis- 
sion line  length,  it  should 
be  obvious  in  designing  cir- 
cuits that  no  line  should  be 
made  longer  than  absolute- 
ly necessary.  An  exception 
is  the  use  of  long,  lossy  sec- 
tions of  transmission  line 
as  attenuators  in  a  circuit. 

Selecting  Stripline 
Laminates 

Throughout  the  micro- 
wave industry,  the  use  of 
such  prosaic  materials  as 
fiberglass-epoxy  printed 
circuit  board  as  microstrip- 
line laminates  is  met  with 
scorn.  Nonetheless,  I  have 
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Table  1:  Width  (in  decimal  inches),  effective  dielectric 
constant  and  ve/oc/ty  factor  for  various  characteristic  im- 
pedance microstriplines  etched  on  two  different  thick- 
nesses of  fluorocarbon-dielectric  (tr  —  235)  printed  cir- 
cuit stock,  douhle-clad  with  1  oz.  copper.  This  table  is  also 
applicable  to  various  low-dielectric-constant  polyolefin 
and  glass-derived  printed  circuit  materials,  as  discussed  in 
the  text. 


achieved  a  reasonable  de- 
gree of  success  with  micro- 
striplines on  such  inexpen- 
sive circuit  stock,  as 
reported  in  my  previous  ar- 
ticles. 

The  attitude  of  the  in- 
dustry is  not  without  some 
basis,  as  process  controls 
in  the  manufacture  of  gar- 
den-variety glass-epoxy  PC 
board  are  somewhat  lack- 
ing. The  laminate  thickness 
and  dielectric  constant  will 
vary  widely  between  ven- 
dors and  for  different  pro- 
duction runs  of  board  from 
the  same  manufacturer,  as 
reported  by  Motorola." 
Nonetheless,  it  is  possible 
to  design  the  circuit  to  be 
forgiving  of  such  anoma- 
lies, especially  if  variable 
tuning  elements  are  incor- 
porated in  the  circuit  for 
impedance  matching.  Fur- 
ther, Sobol's  mtcrostrip 
equations  (reference  18) 
permit  strips  to  be  dimen- 
sioned for  any  board  thick- 
ness and  dielectric  cons- 
tant encountered,  as  long 
as  the  material  to  be  used 
is  measured 

Whenever  I  purchase  a 
quantity  of  glass-epoxy  cir- 
cuit   board,    I    make    it    a 


point  to  strip  back  the 
metallization  on  both  sides 

of  a  sample  and  measure 
the  actual  dielectric  thick- 
ness. I  have  never  observed 
deviations  from  optimum 
of  more  than  a  few  per- 
cent, so  the  manufacturer's 
published  thickness  is  prob- 
ably close  enough  for 
dimensioning  striptines.  As 
for  relative  dielectric  cons- 
tant, £r,  I  measure  it  by 
determining  the  capaci- 
tance of  a  scrap  of  double- 
sided  laminate  whose  di- 
mensions are  precisely 
known.  This  is  most  easily 
done  on  an  automatic  RCL 
bridge,  but  any  available 
capacitance -checker 
should  suffice.  Dielectric 
constant  is  then  found 
from  the  formula: 


£r     — 


hC 
885A 


where  C  is  capacitance  in 
pF,  h  is  dielectric  thickness 
in  meters,  and  A  is  the  area 
of  either  plate  in  square 
meters. 

If  the  resulting  dielectric 
constant  is  reasonably 
close  to  the  theoretical  4.8 
for  f ibergfass-epoxy  PC 
board,  go  ahead  and  design 
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1/32"  glass-epoxy 
1  02.  Cu 


1/16"  glass-epoxy 
1  02,  Cu 
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Table  2,  Width  (in  decimal  inches),  effective  dielectric 
constant,  and  velocity  factor  for  various  characteristic  im- 
pedance microstriplines,  etched  on  two  different  thick- 
nesses of  fiberglass-epoxy  dielectric  (zr  =  4.8)  printed  cir- 
cuit stock,  double-clad  with  1  02.  copper. 
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microstriplines  from 
Wheeler's  Charts  or  from 
the  tables  included  in  this 
article.  If  not  you  have  the 
option  of  selecting  another 
batch  of  PC  stock  and  try- 
ing again  or  designing  your 
strip  dimensions  around 
the  actual  cr  of  the  material 
on  hand. 

The  majority  of  commer- 
cial microstripline  users 
employ  a   type  of  circuit 


board  exhibiting  tightly 
controlled  dielectric  prop- 
erties. Traditional  maten 
als  include  fluorocarbon 
laminates  (such  as  Teflon, 
a  DuPont  trade  name  for 
tetra-f  luoro-ethylene), 
polyolefins  (such  as  poly- 
ethylene), or  glass  deriva- 
tives such  as  "duroid"  or 
"rexolite/'  All  of  these 
materials  exhibit  a  much 
lower    dielectric    constant 
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Table  3.  Width  (in  decimal  inches),  effective  dielectric 
constant,  and  velocity  factor  tor  various  characteristic  im- 
pedance microstriplines  of  gold  traces  deposited  on  two 

different  thicknesses  of  alumina  (iF  =  103)  substrate.  This 
table  is  also  applicable  to  the  new  3M  brand  "epsilam  10" 
high-dielectric-constant  printed  circuit  stock,  as  discussed 
in  the  text. 


than  fiberglass-epoxy  (on 
the  order  of  2.5.  as  opposed 
to  4.8),  which  results  in 
wider,  longer  striplines— a 
decided  advantage  at 
higher  frequencies  where 
strips  might  otherwise 
become  so  short  as  to  be 
unmanageable.  Although 
these  stripline  laminates 
are  quite  a  bit  more  costly 
than  glass-epoxy,  they  of- 
fer exceptionally  consis- 
tent properties  and  ex- 
cellent performance  well 
beyond  ten  GHz  Glass- 
epoxy,  on  the  other  hand,  is 
only  marginally  useful  at 
2300  MHz  and  becomes  ex- 
tremely lossy  beyond  3 
GHz. 

Military  and  aerospace 
microwave  circuitry  is  fre- 
quently fabricated  by  de- 
positing gold  traces  on  a 
ceramic  substrate  of  highly 
controlled  dimensions  and 
dielectric  properties,  The 
most  popular  of  these  sub- 
strates is  alumina,  which 
has  an  extremely  high  di- 
electric constant  (around 
10).  The  very  high  tr  con- 
siderably reduces  micro- 
stripline dimensions,  which 
is  a  definite  asset  in  high- 
density  applications  such 
as  microwave  integrated 
circuits,  although  it  greatly 
increases  the  dimensional 
precision  required  both  in 
design  and  fabrication.  Un- 
til recently,  such  high~£, 
materials  were  completely 
beyond  the  reach  of  the 
average  experimenter  A 
new  microstripline  lami- 
nate from  3M  Company, 
called  tpsilam  10,  promises 
to  change  that  This  board 
has  a  ceramic-impregnated 
dielectric  material  whose 
dielectric  properties  match 
those  of  alumina,  but 
which  can  be  machined 
like  conventional  printed 
circuit  material.  The  board 
is  supplied  double-clad 
with  1 -ounce  copper  and 
can  be  etched  with  either 
ferric  chloride  or  chromic- 
sulphuric  acid.  Although 
the  cost  is  quite  high  (on 
the  order  of  $1  per  square 
inch),  cpsilam  10  promises 


to  make  high-density  tech- 
niques available  to  the  in- 
terested microwave  ama- 
teur without  requiring  in- 
vestment in  exotic  process- 
ing equipment 

Introducing  Sobol's  Tables 

Wheeler's  Charts,  as 
seen  in  Figs,  2  through  5, 
provide  a  convenient  tech- 
nique for  determining  mi- 
crostripline dimensions  for 
a  desired  characteristic  im- 
pedance and  electrical 
length  However,  it  is  fre- 
quently more  convenient 
to  have  this  information 
available  in  tabular  form, 
especially  when  a  limited 
number  of  standard  dielec- 
tric types  and  thicknesses 
are  used,  I  recently 
developed  a  set  of  such 
tables  for  finding  width,  ef- 
fective dielectric  constant, 
and  velocity  factor  of 
microstriplines  over  a  wide 
range  of  characteristic  im- 
pedances for  six  different 
frequent  I  yen  countered 
laminates. 

Since  the  calculations 
are  quite  involved,  require 
multiple  iterations  and 
conditional  branching,  and 
include  parameters  which 
are  interactive,  it  was 
decided  to  employ  a  pro- 
grammable pocket  calcu- 
lator {in  this  case,  the 
Hewlett-Packard  Model 
25).  From  a  wide  field  of 
available  equation  sets,  I 
selected  Sobol's  equa- 
tions from  reference  18, 
primarily  because  they  lent 
themselves  to  entry  within 
the  limitations  of  my  calcu- 
lator's 49-step  program 
capacity  *  The  calculator 
programs  are  available  to 
anyone  interested  in  such 

"It  is  recognized  that  Sobol's 
equations,  having  been  derived 
more  than  a  decade  ago,  are 
less  precise  than  others 
published  more  recently.  How- 
ever, since  the  errors  in 
microstripline  dimensions  uti- 
lizing Sobol's  equations  sel- 
dom exceed  a  few  percent,  they 
are  considered  entirely  satis* 
factory  for  amateur  (if  not 
government)  work. 
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calculations,4  but  the 
results  are  presented  in 
Tables  1,  2,  and  3. 

I  had  actually  intended 
to  name  these  tables  after 
myself.  After  all,  a  great 
deal  of  time  and  effort 
went  into  writing  the  pro- 
grams and  computing  the 
data.  Then  I  had  the  unex- 
pected pleasure  of  meeting 
Dr.  Harold  Sobol  for  the 
first  time,  at  a  recent  Inter- 
national Microwave  Sym- 
posium. I  found  Hal  to  be 
stimulating,  personable, 
enjoyable-a  "gentleman 
and  a  scholar"  in  the  true 
sense  of  the  expression. 
Thus  I  decided  that  the 
tables  which  I  am  present- 
ing here,  like  Wheeler's 
Charts,  should  be  named 
after  the  person  who  de- 
rived the  formulas,  rather 
than  the  person  who  ap- 
plied them  in  a  convenient 
form . 

Conclusion 

Microstrip  transmission 
lines  lend  themselves  to 
the  design  of  impedance 
matching  networks,  cou- 
pling structures,  and  reac- 
tive circuit  elements.  Their 
usefulness  extends  from 
the  VHF  region  far  into  the 
microwave  spectrum.  This 
article  has  presented  sev- 
eral generalizations  about 
the  dimensioning  of  micro- 
striplines,  which  may  be 
verified  by  examining 
SoboTs  Tables  (Tables  1 
through  3). 

Actual  dimensions  for 
microstrip  transmission 
lines  of  a  desired  charac- 
teristic impedance  and 
electrical  length  can  be 
determined  graphically, 
from  tables,  or  with  the  aid 
of  a  programmable  calcu- 
lator Try  microstripljne  for 

*The  HP-25  programs  used  to 
develop  Tables  1  through  3 
form  a  part  of  a  microwave 
design  program  library  devel 
oped  by  the  author  and  are 
available  for  a  nominal  charge. 
For  details,  send  a  stamped 
self*addressed  envelope  to 
Microcomm,  1490Q  Sandy 
Lane,  San  Jose  CA  95124. 
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your  next  microwave  design 
or  construction  project,  It's 
simpler  than  you  realized 
and  more  rewarding  than 

you  can  imagine! ■ 
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QUASAR  VIDEO 

TAPE  RECORDER 

SALE! 


$3.95  EACH  -  IN  QUANTITIES 
OF  10  OR  MORE,  $3.50  EACH 


Certified  check  or  money  order  only 
NO  CODs 


KOMX   DISTRIBUTORS 

P.O.  Box  436  Bi5 

DunellenNJ  08812 

(201)469-1219 


HAM 

REPEATER 
AUTOPATCH 

Offer  your  club  COMPLETE 

emergency  communications 

Commercial  quality,  gold  plated  contacts,  plug 
irtt  epoxy  giass  PC  boards.  12  volt  OC  or  115  volt 
AC  operation  -  Rawer  supply  included.  Four 
digit  access  -  Single  digit  releases  -  field 
programmable  Hybrid  network  -  No  switching 
required.  FCC  certified  telephone  line  coupler 
Auxiliary  In  Use"  contacts  supplied  Land  line 
' 'call-in"  signalling  control  contacts  provided 

Price  complete  S498  +  S3  shipping  &  handling. 

Master  Charge,  Bank  money  order,  or  certified 

check  acceptable. 

Accessories:  CES-300  powered  tone 
pad  -  $59  BUS-CQM  Soft-touch* telephone 
powered  mike/ pad  element  -  $34,95.    M76 


MONROE  KLKCTRONICS,  INC, 


412  Hoosel  Ave.,  Lyrwkmville.  N.Y.  I409B 


We  are  constantly  testing  ham  and 
other  electronic  equipment  for  review  in 
73  Magazine.  In  order  to  be  able  to  keep 
this  not  inexpensive  project  going  we 
have  to  sell  off  the  equipment  used  for 
test.  Most  of  it  has  been  used  for  a  few 
days  and  is  in  every  way  as  good  as  new. 
In  many  cases  it  is  better  than  new  since 
95%  of  the  equipment  Failures  come 
within  the  First  Few  hours  oF  operation. 

In  this  case  we  are  running  a  series 
of  tests  of  VTR  systems,  using  them  for 
regular,  ham  TV.  SSTV,  and  even  micro- 
computer programming  tests.  One  of  the 
best  we've  found  so  far  is  the  Quasar  sys- 
tem, but  we  still  have  to  go  on  and  test 
the  RCA.  JVC  and  many  other  systems 
so  our  Quasar  is  up  for  sale.  We  paid 
we  I  lover  $1,000  for  the  Quasar .  .  .used 
it  for  a  few  days  and  have  gone  on  to  test 
more  systems. 

Quasar  VTR 

System  .......  .special  like  new  $675. 

Quasar  two  hour  cassettes, 

each  (new  $25). special  like  new  $  I  2,50 

M*|or  Credit  Cards  Accepted. 
73  Magaxlne  •  Peterborough  NH  01458 
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ARSON    AUCTION 

Bid  by  mail  on  the  following  new  and  used  gear. 


AUCTION  ITEMS 


i  Yaaau  FT  301  S  -  new  demo    IHTfWE* 

2  ICOU  IC  J45  -  new  demo     L.fit  $499." 

3  Tempo  FMM-2  Handi  Talkie  *  sets  xtats  -  new    L  tit  1249" 

4  Co  lltna  Station  -  Excel  lent  coma  usedKWM-2  wing"s/n  10410  with  Waters  &DXEr>g  Proc   51 6f  -2PM-2, 312  B-5.  Specif  on'CsDD-ECDig  display  bid  0ft  complete  sijiipn  only  -  subject  to 
pfhfjf  sale  ill  Asking  price  $  12941™ 

5  Htatti  Sutton  -  SB- 102.  SB -650  dig  display  SB-600  speaker,  HP-23B  PS  Mint  Condition    Subject  to  prior  sale  at  asking  price  o»  S650  " 

6  Heath  Station  Aeeeaaorlee- SB-62Q spec analyzer  SB-6iOScope  SB-630 Siat  Con sale HM- 1 02 SWR Meter HM-21 02 SWR Meier  Mintcond.  Subject  lo  priors* leal  asking  priced $4*50  ™ 

7  Midland  13-510  with    PL    -Mint  used      Lis!  $430  » 

HOW  TO  BID 

1  Enclose  personal  check  in  the  amount  of  your  bid  and  indicate  which  item  bid  is  tor 

2  Enclose  complete  shipping  address  (not  PO  Boa)  and  mailing  address 

3  Enclose  phone  number 

a   EncJoae  setf-iddosssed  stamped  envelope 

5.  Sand  to  Arson  Auction  Anon  Irtc  ,  615  So  Gallatin  Rd    Madison  Tptwism  37115 

TERUS  Of  AUCTION 

1    AtwoJure  Auction  -  sale  to  hidftesl  h*aae* 

2.  @>ds  opened  Oct  23 

3   Highest  b«d  will  be  notified  by  phooe  that  rtem  r»  being  shipped 

4.  All  check*  for  losing  bids  will  be  returned  if  you  include  S  A  s  E  -  otherwise  destroyed 

5   All  sates  fine  I 

6.  New  Items  have  90  days  manufacturer  guar  an  lee 

7  Used  items  30  days  guarantee 

8  Shipping  writ  be  collect 


Amateur  Radio  Supply  of  Nashville,  Inc.  am 

615  So.  Gallatin  Road,  Madison,  Tennessee  37115      Phone  (615)  868-4956 
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MFJ  INTRODUCES  THE 

GRANDMASTER 

MEMORY  KEYERS 

At  $1 39.95  this  MFJ-484  GRANDMASTER 

memory  keyer  gives  you  more  features  per  dollar  than  any  other 

memory  keyer  available  —  and  Here's  Why  .  . . 


WEJBHT  CONTROL  TO  PENETRATE 
QRM.  PULL  TO  COMBINE  MEMORIES 
A  AND  B  FOR  1 ,  2,  OR  3  FIFTY 
CHARACTER  MESSAGES. 


MESSAGE  BUTTONS  SELECT  DESIRED  25  CHARACTER  MESS; 


RESETS    MEMORY    IN 

USE  TO  BEGINNING 


mi 


TO** 


ill  UNIi 


SPEED  COHTROL,  a  TO 

50  WPM  PULL  TO 
RECORD. 


.  i 


-"1   M  a 


Iff 


)  '  .A*  Oft 


Ml>Of  L  m JhI«4 


/ 


LED*  (4)  SHOW  WHICH 
MEMORY  IS  IN  USE  AND 
WHEN  IT  ENDS. 


TONE    CONTROL. 

PULL  TO  TUNE. 


VOLUME  CON- 
TROL. POWER 
ON-OFR 


DELAY  REPEAT  CONTROL 

(0  TO  2  MINUTES).  PULL 
FOR  AUTO  REPEAT. 


\ 

LED  INDICATES 
DELAY  REPEAT 
MODE. 


MEMORY  SELECT:  POSI- 
TIONS 1.  2,  3  ARE  EACH 
SPLIT  INTO  MEMORY  SEC 
TIQNS  A.  B.  C,  D  (UP  TO 
TWELVE  25  CHARACTER 
MESSAGES).  SWJTCH  COM- 
BINES A  AND  B,  POSTTION 
K  GIVES  YOU  100.  75,  50, 
OR  25  CHARACTERS  BY 
PRESSING  BUTTONS  A,  B, 
C,  OR  D. 


NOW  YOU  CAN  CALL  CO,  SEND  YOUR  QTHT 
NAME,  ETC.,  ALL  AUTOMATICALLY. 

And  only  MFJ  offers  you  the  MFJ  484 
Grandmaster  memory  keyer  with  this  much 
taxability  at  this  price. 

Up  tt  twelve  25  character  messages  plus 
a  100,  75,  50,  or  25  character  message 
(4096  bits  total), 

A  switch  combines  25  character  messages 
tor  up  to  three  50  character  messages. 

To  record,  pull  out  the  speed  control,  touch 
a  message  button  and  send.  To  playback, 
push  in  the  speed  control,  select  your  mes- 
sage and  touch  the  button.  That's  all  there 
is  to  it! 

You  tan  repeat  any  message  continuously 
and  even  feave  a  pause  between  repeats  (up 
to  2  minutes).  Example:  Call  CO.  Pause.  Lis- 
ten, If  no  answer,  it  repeats  CO  again.  To 
answer  simply  start  sending,  LED  indicates 
Delay  Repeat  Mode. 


Instantly  insert  or  make  changes  in  any 
playing  message  by  simply  sending.  Continue 
by  touching  another  button. 

Memory  resets  to  beginning  with  button,  or 
by  tapping  paddle  when  playing.  Touching 
message  button  restarts  message. 

LEBs  show  which  25  character  memory  is 
in  use  and  when  it  ends. 

Built-in  memory  saver.  Uses  9  volt  battery, 
no  drain  when  power  is  on.  Saves  messages 
in  memory  when  power  loss  occurs  or  when 
transporting  keyer.  Ultra  compact,  6x2x6 
inches. 
PLUS  A  MFJ  DELUXE  FULL  FEATURE  KEYER. 

Iambic  operation  with  squeeze  key.  Dot  dash 
insertion. 

Dot-dish  memories,  self -completing  dots  and 
dashes,  jamproof  spacing,  instant  start  (ex- 
cept when  recording). 

Al  centre**  are  on  front  panel:  speed, 
weight,  tone,   volume.  Smooth  linear  speed 


control.  8  to  50  WPM, 

Weight  control  lets  you  adjust  dot-dash- 
space  ratio;  makes  your  signal  distinctive  to 
penetrate  QRM 

Tone  control.  Room  filling  volume,  Built-in 
speaker. 

Tune  function  keys  transmitter  for  tuning. 

Ultra  reliable  lolid  state  keying:  grid  block, 
cathode,  solid  state  transmitters  ( -  300  V, 
10  ma.  max.,  +  300  V,  100  ma.  max.). 
CMOS  ICs,  MOS  memories.  Use  110  VAC  or 
12  to  15  VDC.  Automatically  switches  to  ex- 
terna! batteries  when  AC  power  is  lost 
OPTIONAL  SQUEEZE  KEY 
for  all  memory  keyers. 
Dot  and  dash  paddles  have 
fully  adjustable  tension  and 
spacing  for  the  exact  "feel "  you  like.  Heavy 
base  with  non-slip  rubber  feet  eliminates 
"walking",  $29.95  plus  $2.00  for  shipping 
and  handling. 


THIS  MFJ  482  FEATURES  FOUR  25  OH  A  50  AND 

*  Speed,  volume,  weight, 
lone  contrail 

•  Combine  memory  switch 

*  Repeal,  tune  functions 

•  Built-in  memory  saver 


TWO  25  CHARACTER 
MESSAGES. 


#      #      +      %m 


THIS  MFJ  481  GIVES  YOU  TWO  50  CHARACTER  MESSAGES. 


•  Repeal  function 

•  Tune  function 

•  Built  in  memory  siver 


$79 


95 


Similar  to  MFJ  484  but  with  1024  bits  of  memory,  less  delay  repeat 
single  memory  operating  LED.  Weight  and  tone  controls  adjustable  from 
rear  panel.  6x2x6  inches.  1 1 0  VAC  or  1 2  to  1 5  VDC 


Similar  to  MFJ  482  but  with  two  50  character  messages,  less  weight 
controls.  Internal  tone  control.  Volume  control  is  adjustable  from  rear 
panel.  5x2x6  rnches.  110  VAC  Of  12  to  15  VQC 


t 


647-1800 


For  Orders 


Order  any  product  from  MFJ  and  try  tt.  If  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 
Order  today.  Money  back  If  not  delighted.  One  year  unconditional  guarantee.  Add  $2.00  shipping/handling. 

For  technical  information,  order/repair  statue,  In  Mississippi,  outside  continental  USA,  call  601-323-5869. 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

MFJ    ENTERPRISES^    INGa  Mississippi  state,  Mississippi  39762 
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Dentron  Big  Dummy 
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ICOM  245SSB 
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We  accept 

MC  &  Visa  &  interbank  Cards 

-will  ship  UPS  COD 

422  ARMOUR  CIRCLE  N  E 

ATLANTA  GA  30324 

(404)  87HK31 

Come  by  or  call 

William/WA4SVY 


Before  the 

Federal  Communications 

Commission 

Washington  DC  20554 

In  the  Matter  of 

Deregulation  of  Part  97  of  the 

Commission's  Rules  regarding 

emissions  authorized  in  the 

Amateur  Radio  Service 

Docket  20777 

RM-1429    RM-2163 

RM  2170   RM-2330 

RM  2429   RM  2507 

RM-2545   RM-2550 

SECOND  REPORT  AND 

ORDER 
Adopted:  August  8.  1978; 
Released:  August  18,  1978 

By  the  Commission: 
Commissioner  Washburn 

absent. 

1.  A  Notice  of  Proposed  Rulemak- 
ing in  Docket  20777,  concerning  the 
types  of  radio  emissions  that  are  per- 
mitted in  the  Amateur  Radio  Service, 
was  released  April  22,  1976.  and 
published  in  the  Federal  R&gtster  on 
April  28,  1976  (41  FR  17789).  A  First 
Report  and  Order  was  released  on 
March  10,  1977,  and  published  in  the 
Federal  Register  on  March  15,  1977 
(42  FR  14111),  (n  the  First  Report  and 
Order,  the  Commission  adopted 
regulations  regarding  the  purity  of 
emissions  in  the  Amateur  Radio  Ser- 
vice. The  regulations  adopted  con- 
formed  to  the  international  standards 
of  emission  purity,  This  Second 
Report  and  Order  will  deal  with  the 
major  issue  of  Docket  20777. 
authorized  bandwidth. 

WHAT  DID  THE  COMMISSION 
PROPOSE? 

2.  The  Notice  of  Proposed 
Rulemaking  in  Docket  20777  was 
concerned  with  the  types  of  radio 
emissions  that  are  permitted  in  the 
Amateur  Radio  Service.  At  present. 
when  an  amateur  wishes  to  use  a  cer- 
tain type  of  emission  (such  as 
telephony,  telegraphy,  or  television) 
he  must  refer  to  the  emissions  table 
and  see  that  he  may  use  telephony  in 
the  14.20  to  14,35  MHz  range,  but  not 
in  the  14.00  lo  14.20  MH;  range 

3.  The  Commission  has  received 
from  the  amateur  community  in  the 
last  few  years  a  number  of  petitions 
which  propose  to  enlarge  the  fre- 
quency ranges  which  are  available 
for  various  types  of  emissions,  or 
allow  various  kinds  of  emissions 
which  are  not  specifically  provided 
for  In  the  amateur  emissions  table 
Rather  than  deal  with  each  sug- 
gested emission  change  individually* 
the  Commission,  In  its  Notice  of  Pro- 
posed Rulemaking  in  Docket  20777. 
proposed  to  delete  the  emissions 
table  entirely,  and  substitute  a  table 
ot  maximum  authorized  bandwidlhs. 
A  table  of  maximum  authorized  band 
widths  would  permit  any  type  or 
mode  of  emission  to  be  used  by  an 
amateur,  so  long  as  the  occupied 
bandwidth  of  that  emission  did  not 
exceed  the  limits  on  the  bandwidth 
established  for  thai  frequency  For 
example,  it  was  proposed  that  when 
using  the  frequency  segment  28,50  to 
29  70  MHz,  the  maximum  authorized 
bandwidth  would  be  35  kHz  That 
means  that  any  emission  whatsoever 
would  be  permitted  in  that  frequency 
range  so  long  as  the  emission  did  not 


occupy  more  than  35  kHz  of  the  spec- 
trum. It  was  felt  that  such  a  deregula- 
tion would  provide  the  freedom  tor 
amateurs  to  experiment  with  many 
new  and  unusual  emission  types,  or 
use  well  known  emission  types  in 
new  areas  of  the  spectrum. 

WHAT  DID  THE  COMMENTS  SAY? 
-i  A   total   of  333  persons   and  8 
Clubs  filed  comments  In  addition.  23 
petitions   were  filed   as  comments- 
Numerous  commenters  ratsed  objec- 
tions to  our  proposals   For  example, 
the   maximum  bandwidth  table,  as 
proposed,  would  not  permit  any  emis- 
sion   type    whose    bandwidth    was 
greater  than  3.5  kHz  lo  be  used  below 
28  5  MHz.  This  would  have  the  effect 
ot    banning    in    the    lower    amateur 
bands  the  use  of  double  sideband 
(AM)  telephony,  which  requires  6  hHz_ 
Although  efficient  use  of  the  spec 
trum  would  be  encouraged,  the  com- 
ments indicated  thai  this  rule  change 
would  force  many  amateurs  to  con 
vert  to  new  equipment  at  a  very  con- 
siderable expense.  Additionally,  the 
privilege  to  utilize  any  type  or  mode 
of  emission  carries  with  it  the  respon- 
sibility ot  accurately  measuring  the 
bandwidth    of    these.    Many    com- 
menters argued  that  they  would  have 
to  either  build,  or  buy,  the  equipment 
necessary  to  measure  their  signals 
bandwidth. 

WHAT  ACTION  IS  THE 
COMMISSION  TAKING? 

5,  The  comments  indicated  that  for 
the  sizable  portion  of  the  amateur 
communliy  who  do  not  experiment 
the  present  emissions  table  is 
preferable.  Accordingly,  theGommis* 
sion  will  not  adopt  (he  proposed  max- 
imum bandwidth  table.  We  are  disap 
pomied  thai  the  comments  on  our 
proposal  were  unfavorable,  because 
we  continue  to  believe  deregulation 
is  a  sound  idea,  This  proposed  new 
bandwidth  table  would  have  given 
the  Amateur  Radio  Service  a  new  op- 
portunity to  fulfill  one  of  its  bases 
and  purposes,  "advancement  of  the 
radio  art/'  by  allowing  the  amateur 
the  freedom  to  experiment  with  new 
emissions.  However,  many  com- 
menters disagreed  with  the  band- 
width concepl  because  ot  the  added 
cost  and  responsibility  they  said  It 
would  place  on  amateurs.  This  loses 
sight  of  the  concept  that  amateurs 
Should  be  in  the  forefront  of 
technical  advancement,  and  that  any 
attempt  by  the  Commission  to  spur 
amateur  experimentation  will 
necessarily  increase  amateur  respon- 
sibility, The  Commission  will  con- 
tinue to  consider  ways  of  introducing 
further  deregulation  and  simplifies 
lion  in  the  Amateur  Radio  Service. 

6,  One  major  issue  on  which  there 
was  general  agreement  In  the  com- 
ments was  the  need  for  the  Amateur 
Rules  to  be  amended  to  permit  the 
use  of  ASCII  —the  American  National 
Standard  Code  for  information  inter 
change.  At  present  ihe  use  of  ASCII 
Is  prohibited.  Section  97  69  of  the 
Amateur  Rules,  the  Section  govern- 
ing radio  teleprinter  signals,  permits 
the  use  of  the  Baudot  code  only.  In 
the  Notice  of  Proposed  Rulemaking 
in  this  proceeding,  the  Commission 
proposed  to  delete  Section  97.69, 
thereby  giving  amateurs  the  freedom 
to  choose  any  type  of  radio 
teleprinter  code  so  long  as  the  signal 
used  was  kept  within  the  proposed 
maximum  bandwidlhs.  This  proposal 
brought  many  favorable  comments 


90 


because  such  action  would  make  the 
jse  of  ASCII  permissible  for 
amateurs  We  agree  that  ASCII 
should  be  an  authorized  emission  for 
amateur  fad  to  stations.  However, 
because  we  are  not  adopting  the  pro- 
posed maximum  authorized  band- 
width table,  it  may  be  necessary  to  in- 
troduce certain  technical  standards 
concerning  the  use  of  ASCII.  Since 
technical  standards  have  never  been 
the  subject  o\  public  commenting,  we 
feei  It  would  be  inappropriate  to 
adopt  ASCII  standards  without  fur- 
ther public  input.  Therefore,  the  Com- 
mission  today  is  adopting  a  Further 
Notice  of  Proposed  Rulemaking  in 
Docket  2077?  lo  consider  the  ap- 
propriate standards  for  the  use  of 
ASCII  in  the  Amateur  Radio  Service. 
7,  Finally,  we  are  dismissing  with 
this  Report  and  Ofder  those  rulemak- 
ing petitions  associated  with  this 
docket  which  deal  with  the  autho- 
rized emissions  portion  of  this  pro- 


ceedmg.  in  addition,  two  rulemaking 
petitions  no!  originally  associated 
with  this  docket  are  being  dismissed 
because  the  issues  they  raise  are  ad- 
dressed by  this  docket  RM-2076,  sub- 
mitted by  George  Bonadio.  would 
authorize  simultaneous  voice  and 
facsimile  transmissions  m  all 
amateur  subbands  in  which  A3  and 
F3  emissions  are  permissible.  RM* 
2770,  submitted  by  Mr.  Robert  J, 
Roehrig  of  Batavia,  IHinois,  petitions 
for  free  experimentation  with  ail 
emissions  in  amateur  radio  within 
properly  set  bandwidth  limitations. 

8.  Accordingly,  in  vtew  of  the 
foregoing.  IT  IS  ORDERED  that  RM- 
1429.  RM-2163*  RM-207&  RM-2170, 
RM-2330,  RM-2507,  and  flM-2770, 
RM  2545  to  the  extent  that  these  peti- 
tions have  not  been  granted,  ARE 
DISMISSED       IT     IS     FURTHER 


ORDERED   that   this   proceeding   IS 
CONTINUED 

FEDERAL  COMMUNICATIONS 

COMMISSION 

William  J.  Trtcarico 

Secretary 


Before  the 

Federal  Communications 

Commission 

Washington  DC  20554 

In  the  Matter  of 

Deregulation  of  Part  97  of  the 

Commission's  Rules  regarding 

emissions  authorized  in  the 

Amateur  Radio  Service 


Docket  20777 

RM-2429 
RM-2550 
RM-2771 

NOTICE  OF  INQUIRY  AND 

FURTHER  NOTICE  OF 

PROPOSED 

RULEMAKING 

Adoped:  August  8,  1978; 

Released:  August   18,1978 

By  the  Commission: 

Commissioner 
Washburn  absent. 


l.The  Commission  gives  notice 
that  it  proposes  to  authorize  the  use 
of  the  American  National  Standard 
Code    tor    information    Interchange 
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strong  as  steel  towers  within 
the  same  price  range. 
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(ASCII)  m  trie  Amateur  Radio  Service 

WHAT  IS  THE  BACKGROUND 
OF  THIS  PROCEEDING? 

2.  In  the  Notice  ot  Proposed 
Rulemaking  in  this  proceeding, 
released  April  22,  1976,  and  published 
In  the  Federal  Register  on  April  28, 
1976  (41  FR  17789},  the  Commission 
proposed  to  substitute  a  maximum 
authorized  bandwidth  table  for  the 


present  emission  table  in  the  amateur 
rules.  This  would  mean  (hat  instead 
of  limiting  the  types  of  emissions  an 
amateur  could  use  to  the  types  listed 
m  the  emissions  table,  an  amateur 
might  use  any  type  of  emission  so 
long  as  the  occupied  bandwidth  of 
the  emission  was  within  the  max- 
imum bandwidth  proposed  for  the 
particular  frequency  being  used.  As 
part  of  that  original   proposal,  the 


Commission  also  proposed  to  remove 
all  rules  concerning  radio  teleprinter 
signals*  proposing  to  give  amateurs 
the  freedom  to  choose  any  type  of 
radio  teleprinter  code  so  long  as  the 
sjgnal  was  kepi  wfthm  the  proposed 
maximum  bandwidth, 

3.  In  the  Second  Reporl  and  Order 
in  this  proceeding  adopted  today,  the 
Commission  decided  not  to  adopt  the 
proposed  maximum  authorized  band- 
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width  table,  out  noted  thai  the  pro- 
posal to  remove  the  rules  concerning 
radio  teleprinter  signals  Had  met  with 
a  very  favorable  response  mainly 
because  I  hat  action  would  make  il 
possible  for  amateurs  to  use  a  code 
of  information  interchange  known  as 
ASCII,  The  Commission  felt  that 
ASCII  should  be  authorized  for 
amateur  radio  operators,  bul  that  to 
adopt  a  rule  with  specific  ASCII  stan- 
dards would  be  inappropriate  be- 
cause no  standards  for  ASCII  were 
proposed  In  the  original  docket  (the 
proposal  as  stated  above,  was  sim- 
ply to  delete  the  rule  section  on  radio 
teleprinter  signals),  and  no  opportuni- 
ty for  commenting  on  specific  ASCII 
standards  was  given  the  public.  We 
are,  therefore,  In  this  combined 
Notice,  addressing  this  topic  of  ASCII 
standards  Tor  Rule  Part  97. 

WHAT  IS  ASCII? 

4.  ASCH  is  a  code  for  the  exchange 
of  information.  It  stands  for  the 
American  National  Standard  Code  for 
Information  Interchange.  Each  char* 
acter  in  the  code  is  comprised  of 
seven  binary  data  bitsT  each  bit  being 
etther  M0"  or  *'1".  For  example, 
0100101  represents  the  character  l,fl" 
In  ASCII. 

5,  At  present,  the  use  Of  ASCII  Is 
not  permissible  in  the  Amateur  Radio 
Service,  Section  9769(a)  of  the 
Amateur  Rules  requires  that  the 
transmission  of  radio  teleprinter 
signals  must  be  done  by  means  of  "a 
single  channel  five- unit  {start-stop} 
teleprinter  code."  This  is  ihe  Baudot 
code,  which  is  the  only  code  recog- 
nized by  the  Commission  for  amateur 
transmissions.  In  recent  years,  how- 
ever, ASCII  has  replaced  the  Baudot 
code  as  the  most  popular  code  for  in* 
formation  exchange  In  use  today.  Its 
popularity  Is  due  in  pari  to  the  fact 
that  a  seven-unit  code  has  a  capacity 
for  128  different  characters  (27  ~ 
128),  whereas  Baudot,  a  five-unit 
code,  is  iimiied  to  32  characters  (25  = 
32}.  or  64  characters  when  upper  and 
lower  case  characters  are  used.  ASCII 
has  been  officially  adopted  by  the  Na 
Mortal  Bureau  of  Standards  as  the 
standard  code  for  information  inter 
change  in  the  United  States,  The  com- 
ments we  received  in  response  to  our 
proposal  to  deregulate  the  amateur 
rules  on  radio  teleprinter  signals 
centered  almost  exclusively  on  the 
practical  effect  that  this  would  make 
ASCII  available  for  use  by  amateurs 
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plu&  $1.50  s/h 
NY  r&&.  add  tax 


FEATURES:  CMOS  ELECTRONIC  KEYER 

State-of-the-art  CMOS  circuitry 

Sett  completing  dots  and  dashes 

Dot  and  dash  memory 

iambic  keying  with  any  squeeze  paddte 

5  50  WPM 

Speed,  volt/ma*  tone  controls,  side  tone  and  speaker 

Low  current  drain  CMOS-battery  operation 

Deluxe  quarter-inch  jacks  for  keying  and  output 

Handsome  eggsheil  white  base — woodgrain  top 

Compact  and  portable—  h7/8  x  4-1/4  x  6*V4 

Grid  block  keying 

Wired  and  tested— fully  guaranteed^tess  battery 


plus  $2  00  s/h 
NY  res.  add  tax 


RAC 


FEATURES: 

•  Twin  paddte  squeeze  key 

•  Extra  heavy  base — non  skid  feet 

•  Adjustable  contact  spacing 

•  Touch  tension— ^comfort  keying 

•  Smooth  friction  free  paddte  movement 

•  Handsome  crinkle  finish  base  and  rich  red  paddies 

•  Five  way  binding  posts 

•  Use  with  IBB?  CMOS  keyer  or  any  keyer 

ELECTRONICS,  INC 
1106  RAND  BLDG. 
Tis   ■HMl*        BUFFALO  NY  14203 
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ARDS  INSIDE  CABINET 

ARR  OSC  unit 

DX  unit 

F  unit 

:unit 

Iter  unit 

oise  Blanker/RF  Processor 

ectifier  unit 

ectifter  unit 

ower  XFMR 

inal  Amplifier  unit 

CO  unit 

UNE  control 

LL  unit 

F  unit 

ounter  Display  unit 

M  unit 


ONT  PANEL  CONTROLS 

/ox  gain 

Carrier  level/ key er  speed 

\udio  Peak  Frequency  system 

vlODE  switch  (SSB.  CW.  FSK,  AM, 

^M) 

Crystal  calibrator/Noise  blanker 

Rejection  tuning/variable  IF  passband 

:uning 

-requency  memory  system 

Digital  plus  analog  frequency  readout 

3and  switch  (160-10  meters  + 

A/WV/JJY  receive) 

2lanfier  control 

RX/TX  Clarifier  selector 

RF  Processor  level 

RF  attenuator 

FUNE  control  (Places  transmitter  in 

TUNE"  condition  for  ten  seconds,  then 

eturns  to  "receive"  condition  to  protect 

inal  tubes  from  excessive  key-down 

ime) 


Design  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


T4IUI 

THE  SYMBOL  OF  TECHNICAL  EXCELLENCE 


The  smart  radio 


1C78 
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YAESU  ELECTRONICS  CORP..  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  €33-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Tar..  Cincinnati.  OH  45215 


WHAT  STANDARDS  ARE  WE 
CONSIDERING? 

6  Da  fa  Transmission  Rate.  One  of 
the  main  differences  between  ASCII 
and  Baudot  isthai  ASCM  is  commonly 
sent  at  speeds  far  greater  than 
Baudot.  In  ASCII  and  In  Baudot,  the 
baud  Is  the  rate  of  data  transmission, 
and  represents  the  number  of  data 
bits  sent  in  one  second.  The  four  stan- 
dard baud  rates  recognized  by  the 
Commission  for  amateur  Baudot  are 
45T  50,  56.25,  and  75  baud.  In  contrast 
to  this,  the  standard  baud  rates 
recognized  by  the  American  National 
Standards  Institute  for  ASCII  are  110. 
150,  300,  600.  1200.  2400,  4800.  9600, 
and  19,200 baud,  and  even  higher.  The 
concern  of  the  Commission  wflh 
these  higher  speeds  is  the  bandwidth 
that  these  transmissions  would  oc- 
cupy. The  questions  which  the  Com- 
mission would  like  the  comments  to 
address  are: 

a.  Should  technical  limitations  be 
placed  on  the  use  of  ASCII  In  the 
Amateur  Radio  Service? 

b.  If  yes,  should  limitations  be 
placed  by  reference  to  occupied 
bandwidth?  data  transmission  rate? 
emission  type? 

c  if  limitations  are  placed  on  the 
bandwidth  that  a  transmission  using 
ASCII  occupies,  what  should  the  max- 
imum bandwidth  be  for  each  amateur 
frequency  band? 

d.  If  limitations  are  placed  on  the 
data  transmission  rates,  should  there 
be  standard  operating  speeds  similar 
to  those  established  by  the  American 
National  Standards  Institute,  or  max- 
imum  speeds  {such  as  "a  speed  no 
greater  than  3000  baud")? 

e.  if  standard  operating  speeds  are 
required,  what  should  be  the  standard 
speeds  for  each  amateur  frequency 
band?  What  should  the  permissible 
tolerance  from  the  standard  oper- 
ating speeds  be? 

f.  If  maximum  speeds  are  used, 
what  should  be  the  maximum  speed 
for  each  amateur  frequency  band? 

g.  Should  any  limitations  be  placed 
on  the  emission  types  used  in  trans- 
mitting ASCII? 

h.  II  yes,  what  should  the  permissi* 
b!e  deviation  from  the  mark  signal  to 
the  space  signal  be  for  frequency- 
shirt  keying?  Should  the  permissible 
deviation  be  related  to  data  transmis- 
sion rates? 


i.  What  should  the  highest  per- 
missible fundamental  modulating 
audio  frequency  be  tor  A2  or  ¥2  emis- 
sions? Should  this  standard  be  re- 
lated to  data  transmission  rale? 

7  Use  of  Parity  Bit  ASCII  itself  is 
merely  a  seven-unit  code1  but  the 
method  of  sending  that  code  can  vary 
In  a  number  of  ways.  The  first  way  it 
can  vary  is  in  the  use  of  a  parity  bit,  A 
parity  bit  to  sometimes  employed  to 
assure  that  each  character  sent  is 
received  correctly  For  example,  tak- 
ing the  character  R'\  which  we 
described  above  as  0100101,  and 
assuming  the  two  parties  to  the 
communication  have  agreed  that  the 
parity  bit  shall  be  "even/'  the  person 
sending  the  character  "R"  wlil  also 
send  an  eighth  bit,  a  parity  bit,  and  the 
transmission  will  look  like  this: 
01001011  Because  the  two  parties 
agreed  that  parity  would  in  this  case 
be  "even,"  the  receiver  of  the  commu- 
nication would  see  that  the  number  of 
data  bits  represented  by  the  number 
"1"  was  even,  and  that  the  character 
was  received  correctly.  If,  for  some 
reason,  the  parity  bit  made  the 
number  of  data  bits  represented  by 
the  number  "1"  odd,  the  receiver  of 
the  communication  would  recognize 
that  there  was  a  mistake  in  the  recep- 
tion of  that  particular  character. 

3,  In  using  the  parity  bit,  the  two 
parties  to  the  communication  have 
the  option  of  determining  whether  the 
parity  bit  shall  be  "even11  or  "odd." 
The  two  parties  could  also  agree  not 
to  send  a  parity  bit.  Finally,  the  two 
parties  could  agree  to  send  an  eighth 
signal  bit,  most  commonly  "O".  which 
would  not  be  used  as  a  parity  bit  This 
would  not  aid  accuracy,  but  would  be 
necessary  if  the  receiver  of  the 
message  is  expecting  an  eight-unit 
code.  The  questions  which  the  Com- 
mission would  like  the  comments  to 
address  is: 

j,  What  standards,  if  any, on  the  use 
Of  parity  should  be  adopted  for 
amateur  use  of  ASCII? 

9.  Synchronous-asynchronous. 
ASCII  may  be  sent  either  in  a  syn- 
chronous mode  or  an  asynchronous 
mode.  Either  mode  is  designed  to  tell 
the  receiving  station  when  informa- 
tion Is  about  to  be  sent.  In  an  asyn- 
chronous transmission,  there  is  a  bit 
added  to  the  beginning  and  end  of 
each  character,  The  bit  added  to  the 


Ham  Help 


Is  there  a  company  or  a 
known  individual  who  can  or 
will  custom-design  a  solid 
state  circuit  for  a  person  such 
as  myself  for  either  their  own 
use  or  for  a  possible  future 
patentable  idea/design?  I  am 
one  of  the  "tube-type"  school 


who  quit  design  and  application 
when  s/s  was  beginning,  and, 
try  as  1  will,  I  just  cannot  use  it. 
The  devices  or  circuits  are  not 
complicated  or  unusual,  but 
they  are  beyond  my  knowledge, 
I  would  appreciate  it  greatly 
if  anyone  could  advise  me  as  to 


beginning  of  the  character,  most 
commonly  "0".  is  the  start  bit,  and 
tells  the  receiving  station  that  a 
character  code  will  follow.  The  bit 
added  to  the  end  of  the  character, 
most  commonly  *T\  is  the  stop  bit, 
and  tells  the  receiving  station  to  end 
operation  until  it  gets  another  start 
bit.  Each  character  therefore,  in  an 
asynchronous  transmission,  is  sent 
in  a  10  bit  code.1  For  example,  the 
character  "R'\  using  even  parity  and 
an  asynchronous  transmission,  now 
looks  llfce  this: 

,0010010111, 
start  "FT  parity  stop 

10.  In  a  synchronous  transmission, 
there  is  no  start  or  stop  bit  added  to 
each  character.  Rather,  there  is  a 
start  character  which  is  sent  al  the 
beginning  of  the  message,  and  it  is 
followed  by  a  steady  stream  of  data 
bits  until  a  stop  character  is  transmit- 
ted telling  the  receiving  station  the 
message  is  ended  unfit  another  start 
character  is  sent.  Because  the  receiv- 
ing station  was  synchronized  with 
the  sending  station  by  the  start 
character,  it  can  break  down  the  data 
stream  which  followed  the  start 
character  into  segments  of  eight 
units  (seven  units  plus  parity!  for 
translation  into  characters  and.  even- 
tually, the  information  being  ex- 
changed. The  successful  transmis- 
sion of  the  data,  therefore,  depends 
on  the  two  stations  being  synchro- 
nized by  the  start  character.  The 
question  which  the  Commission 
would  like  the  comments  (o  address 
is: 

k  Should  both  asynchronous  and 
synchronous  transmission  be 
authorized  for  amateur  use  of  ASCII? 

11  Least  Significant  BthMost 
Significant  Bit.  Wiihln  any  one 
character  the  bits  are  Identified  by 
07.  bg  .  . .  b-|,  where  bf  Is  the  highest 
order  or  most  significant  bit.  and  bi 
is  the  lowest  order,  or  least  signifi 
cant  bit.  The  most  common  method 
of  sending  data  bits  is  in  the  order  of 
least  srgnificant  bit  to  most  signifi- 
cant bit  It  is  conceivable,  however, 
that  two  stations  might  mafce  a  dif- 
ferent   arrangement    and   send   the 

1  Son w.*1  lines  11  bila  are  used,  wrtorfl,  to  ens  urn 
aCCUtacy  in  an  asynchronous  Transmission,. 
two   stop   dits    <  ru   at   Ihe  end  of  each 

character* 


data  bits  in  a  different  order.  For  e*- 
ample,  the  character  "FT  which  we 
have  been  following  is  0100101  in  the 
order  of  least  significant  bit  to  most 
significant  bit,  but  becomes  1010010 
in  the  order  of  most  significant  bit  to 
least  significant  bit.  A  station  not  ex- 
pecting a  deviation  from  the  com- 
monly used  order  of  transmitting 
data  bits  would  not  be  able  to 
translate  the  message.  The  question 
which  the  Commission  would  like  the 
comments  to  address  is: 

l.  Should  standards  be  adopted 
determining  the  order  of  the  data 
bits? 

12,  We  are  associating  with  this 
docket  RM-2771.  submitted  by  Bruce 
Brown  of  Alexandria.  Virginia,  which 
petitions  for  the  authorization  of 
ASCII  in  the  Amateur  Radio  Service. 
Mr.  Brown's  petition  was  filed  subse- 
quent to  the  original  Notice  of  Pro- 
posed Rulemaking  in  this  proceeding 
and  we  find  it  appropriate  to  as  so- 
elate  it  with  this  docket  at  this  time. 

13.  Authority  for  our  Notice  of  In 
quiry  and  Further  Notice  of  Proposed 
Rulemaking  is  contained  in  Sections 
4(i}.  303,  and  403  of  the  Communica- 
tions Act  of  1934.  as  amended  We  in- 
vite interested  parties  to  submit  com- 
ments concerning  the  proposal 
anaror  inquiry  on  or  before  November 
15,  l97fl,  and  reply  comments  on  or 
before  December  IS,  1978.  An  ong 
inal  and  live  copies  of  all  comments 
and  reply  comments  shall  be  fur 
noshed  ihe  Commission,  pursuant  to 
Section  1.419  of  the  Rules,  Respon- 
dents wishing  each  Commissioner  to 
have  a  personal  copy  of  the  com- 
ments may  submit  an  additional  six 
copies  Members  of  the  public 
wishing  lo  express  interest  in  our  pro- 
posals but  unable  to  provide  the  re- 
quired copies  may  participate  infor- 
mally by  submitting  one  copy  of  their 
comments,  without  regard  to  form, 
provided  the  correct  docket  number 
Is  specified  in  the  heading  of  the 
comments.  Ail  comments  and  reply 
comments  hied  in  this  proceeding 
should  be  sent  to  the  Secretary, 
Federal  Communications  Commis- 
sion, Washington  DC  20554. 

FEDERAL  COMMUNICATIONS 

COMMISSION 

William  J.  Tricarico 

Secretary 


a  company  or  an  individual  who 
could  assist  me. 

J,  H.  Burgess  K4HNW 

Route  13,  Box  42 

Morgan  LaFee  Lane 

Fort  Myers  FL  33901 

I  would  greatly  appreciate  in* 
formation  from  anyone  who 
has  successfully  modified  an 
old  Hallierafters  HT-30  SSB 
transmitter  to  include  the  15 
meter  band.  In  addition,  I  woufd 


like  to  increase  the  power  out- 
put 

Paul  Ellis  WA6JVH 

419  Bellevue  St. 

Santa  Cruz  CA  95060 

I  am  trying  to  obtain  the 
schematic  and  service  manual 
for  an  HW-7/HW-8. 

Wieslaw  Dyduch  SP1EYG 
PL— 70  %5  Szczecin— 5 

Box  91 
Poland 


Social  E/ents 


EBENSBURG  PA 
OCT1 

The  Conemaugh  Valley 
Amateur  Radio  Club  and  the 
Laurel  Mountain  VHF  Society 
will  hold  its  annual  hamfest  on 
Sunday,  October  1r  1978,  at  the 
Ebensfaurg  Fairgrounds  in 
Ebensburg,    Pennsylvania, 


Food  and  refreshments  will  be 
available  as  well  as  large  out- 
door and  indoor  flea  markets 
and  displays  with  ample  park- 
ing* There  will  be  terrific  prizes 
and  a  nominal  admission 
charge.  For  information,  con- 
tact David  Knepper  W3BJ2, 
Box  43,  Sidman  PA  15955. 


WARRINGTON  PA 
OCT1 

The  ML  Airy  VHF  Radio  Club 
(the  Packrats)  will  hold 
Hamarama  78  on  Sunday,  Octo- 
ber 1,  1978t  8:00  am  to  4:00  pm, 
rain  or  shine;  registration  $2,00, 
tailgating  S2.00/space  (bring 
your  own  table).  Talk-in  on 
146.52  MHz.  Advance  registra- 
tion to  the  Mid-Atlantic  States 
VHF  Conference  includes  ad- 
mission to  Hamarama  78.  For 
information,    contact    Ron 


Whitsel  WA3AXVt  Chairman. 
PO  Box  353,  Southampton  PA 
18966;  (215^355-5730. 

BERRIEN  SPRINGS  Ml 
OCT1 

The  Blossomland  annual  fall 
Swap-Shop  will  be  held  Sun- 
day, October  ir  1978.  at  the  Ber- 
rien County  Youth  Fair 
Grounds,  Berrien  Springs, 
Michigan.  There  will  be  large 
and  convenient  facilities, 
prizes,  refreshments,  and  fun, 
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ENRY  RADIO'S 


NEW  MEMBER  OF  THE  FAMQll 

FAMILY  OF  FINE  AMPLIFIERS 


he  2KD-5  and  2K-4  linear  amplifiers  completely  fulfill  the 
eeds  of  discriminating  amateurs  who  want  the  very  best 
and  are  willing  to  pay  the  price.  But  we  have  long  felt  that 
many  amateurs  would  aaurftaj  with  less  power  if  they 
could  still  have  the  same  high  quality  and  dependability 
the  1KO-5  fulfills  that  need  beautifully 

*  Quality  that  is  unmatched  in  any  other  linear  in  its  class,  The 

same  high  standards  of  engineering  and  construction  as  the 
2KD-5  and  2K-4.  Heavy  duty  components  guarantee  years  of 
trouble  free,  dependable  performance. 

*  Smaller  and  lighter    Weighs  about   27   pounds  less        easier  to 

take  along  on  vacation  trips  and  DXpednions. 

*  Less  expensive    If  your  budget  is  limited,  but  you  still  want  a 

GOOD  quality  linear  to  kick  your  signal  way  up,  with  sharp, 
clear  signals,  the  1K0-5  will  give  you  just  about  everything 
you  want        and  without  sacrificing  quality 

GENERAL  INFORMATION 

The  1KD-5  fs  a  1200  wan  P£P  input    700  wan  PEP  nominal  output)  RF  Hnear 

amplifier,  covering  the  80.  40.  20  and  IS  meter  amateur  bang*  (TO  meters  on 

units  shipped  outside  the  US,) 

Tube  Complement     Eimac  3-50002  gtess  envelope  mode  operating  In  a 

grounded  grid  circuit 
ALC  Ortuii  ALC  Circuit  to  prevent  overdnve  from  high  power  escnerv  also 

boosts  average  talk  onwt- 
Typ*  of  Emission    SSB  CW  RTTY  Of  AM 
Antenna  fi^ay:  DC  relay  system  for  hum-free  operation,  requires  shorting  contact 

to  ground  during  transmit  to  key  amplifier  into  transmit 
Power  Output  Indicator:  Self -contained  relative  RF  power  meter 
Tank  Circuit   P<-L  place  circuit  with  a  rotary  silver  plated  tank  coil  for  greatest 

efficiency  and  maximum  attenuation  of  unwanted  harmonics. 


Input  Circuits:  Cathcxje:  Pi  input  matching  circuit  .nan j mum  dm/*}  and 

Power  Supply     Conservative  power  supply  with  solid  state  rectifiers  fcj 

long  term  operation, 
Dimensions   8.75"  high*  14""  wide*  15"  deep  .^ 

00 


2K 


bit 


to  loaf  aloftg  at  full  legal  po 
2KD-5  desk  model  linear  amplit 


f  Amateur 
es  second  to  none  Provides 
javy  duty  components  allow  it 

$1 095  GO 
Tighter  more  compact  and  jess 


exper  but  stHl  a  heavy  quality  linear  tha!  will  operate  at 

full  legal  power  month  after  month  for  year*  to  come  S89S  00 

Tempo  2002  amplifier  for  2»meter  operation.  2000  watts  PEP  input 
on  SSB  or  1000  watts  inpul  ort  FM  or  CW.  * 745 .00 

Terrtpo  VHF/UHF  solid  stale  power  amplifiers  for  use  in  most  land 
mobile  applications  Call  or  write  for  l«si  of  models  available 
Tempo  100AL10  VHF  linear  amplifier   Power  output  of  TOO  watts 
(nonv)  with  only  10  watts  (nom.)  in.  $209  00 

3K-A  linear  amplifier  (for  export  and  military  use  onlvj  Superior  quality, 
extremely  reliable-  At  least  three  kilowatt  PEP  input  on  SSB  ,    .  2000 
watt  PEP  output  $1495.00 

4K-ULTRA  linear  amplifier  (for  export  and  military  use  only)  For  the 
most  demanding  operation        SSB   CW,  FSK  or  AM   For  general 
coverage  operation  from  3  0  to  30  MHz,  but  can  be  modified  for 
operation  on  frequencies  up  to  100  MHz  100  watts  drive  delivers 
4000  watts  PEP  input  S  3250  00 

All  of  the  above  except  the  2002,  3K  A  &  4K  ULTRA 
are  available  at  Tempo  dealers  Throughout  the  US 


1 1240  W.  Olympic  Blvd.,  Los  Angeles,  Calif  90064  213/477-6701 
931  N.  Euclid.  Anaheim,  Calif.  92801  714/772  9200 

Butler,  Missouri  64730  816/679  3127 


IMtfr. 


Prices  subject  to  cfceap  wittofii  eotic* 


Open  all  night  for  set  up.  Table 

space  restricted  to  radio  and 
electronic  items.  Advance 
ticket  donation  is  SI. 50;  tables 
$2,00,  TaIMn  on  .22/^82  and  ,94. 
For  further  info,  write  John 
Sullivan,  PO  Box  345,  St. 
Joseph  Ml  49085,  Make  checks 
payable  to  Blossomland 
Manifest 

LANSING  Ml 
OCT1 
The  Central  Michigan 
Amateur  Radio  Club  and  the 
Lansing  Repeater  Association 
will  hold  a  Swap  and  Shop  on 
Sunday,  October  1,  1978  at  the 
Grand  Ledge  High  School,  950 
Jenne  Street,  Lansing*  Mich- 
igan, The  school  is  located  6 
blocks  north  of  M*43f  7  miles 
west  of  Lansing,  There  will  be 
prizes  and  also  food  and  tables 
available.  Talk-in  on  ,34/.94  and 
.22/.S2.  For  additional  informa- 
tion, contact  the  Lansing 
Repeater  Associaton,  PO  Box 
10073,  Lansing  Ml  48901,  or 
phone  (51 7)-32 1-2765. 

BLUEFIELD  WV 
OCT  5 

On  Thursday,  October  5. 
1978r  the  Office  of  Continuing 
Education  and  Department  of 
Computer  Science  at  Bluefield 
State  College  will  sponsor 
southern  West  Virginia's  first 
seminar  and  exhibition  of  the 
business  and  engineering  ap- 
plication of  mini/microcom- 
puters. The  seminar  will  be  con- 
ducted by  Mr.  William  Parks*  of 
Walters  State  Community  Col- 
lege,  and  members  of  our  own 
computer  science  staff.  Plans 
are  being  made  to  host  approx- 
imately 20  exhibitors,  although 
more  will  be  welcomed.  The 
seminar  will  be  conducted  En 
the  morning  and  afternoon, 
while  the  exhibit  will  be  open  in 
the  afternoon  and  evening. 
There  is  a  $15.00  fee  for  both 
seminar  participants  and  ex* 
hibitors.  For  further  informa- 
tion, contact  Dr.  Alvin  Hall, 
Director  of  Continuing  Educa- 
tion, Bluefield  State  College, 
Bluefield  WV  24701,  or  phone 
(304)-325-7102. 

SYRACUSE  NY 
OCT  7 

The  Radio  Amateurs  of 
Greater  Syracuse  (New  York) 
will  host  their  14th  annual 
hamfest  at  the  New  York  State 
Fair  Grounds,  Arts  and  Home 
Center,  Syracuse  NY,  on  Satur- 
day, October  7,  from  9  am  to  6 
pm.  There  will  be  exhibitor 
booths,  indoor  and  outdoor  flea 
markets,  awards,  films,  an 
organ  concert,  and  ladies'  pro- 
grams. Refreshments  available 
on  the  grounds.  Tickets  before 
October  1st  are  $1.50,  or  $2.00 
at  the  gate.  Children  under  age 
12  are  free.  Overnight  and 
trailer  parking  is  available. 
Talk-in    on    90/30-31/91.    For 


tickets  or  information  write 
R.A.G.S.,  PO  Box  88,  Liverpool 
NY  13088. 

ASHEVILLE  NC 
OCT  7 

The  Western  Carolina 
Amateur  Radio  Society,  tnc.T  is 
pleased  to  announce  the  all 
new  AsheviMe  Autumnfesi, 
which  takes  on  an  entirely  new 
look  this  year  It  will  be  held  on 
Saturday,  October  7,  1978,  at 
the  Asheville  Civic  Center,  with 
alt  activities,  dealers,  displays, 
and  flea  market  areas,  indoors. 
There  will  be  some  form  of 
social  activity  In  the  Civic 
Center  Saturday  evening,  after 
the  normal  hamfest  activities. 
For  further  information,  con- 
tact Carl  E.  Smith  M4AA,  PO 
Box  1488,  Ashevflle  NC  28802. 

GAITHERSBURG  MD 
OCT0 

The  Foundation  For  Amateur 
Radio  will  hold  its  annual 
hamfest  at  the  Galthersburg 
Fairgrounds,  Gaithersburg, 
Maryland;  on  Sunday,  October 
8,  1978.  Featured  are  a  large 
flea  market,  food  service,  ex- 
hibits, ladies'  events,  super- 
vised children's  program,  and 
many  prizes.  Main  events  are 
all  indoors  and  will  be  held  rain 
or  shine.  Picnic  grounds  and 
free  parking  available.  Par- 
ticipation fee  is  $2.00.  Sales 
space  for  flea  market  is  $5.00 
per  space  on  a  first-come  basis; 
commercial  exhibitors  $15.00 
each  space  with  pre-regis- 
tration  required  prior  to 
October  4th.  Talk-in  will  be  pro* 
vided,  and  nearby  motel  rooms 
available.  For  information, 
write  or  call  Ron  Levin  W3GBU, 
802  Greenview  Court,  Reist- 
erstown  MD  21136;  (3Q1}-833- 
1816. 

CEDAR  RAPIDS  IA 
OCT  8 

The  Cedar  Valley  Amateur 
Radio  Club  annual  hamfest  will 
be  held  on  Sunday,  October  8T 
1978.  Top  prize  is  a  new  Drake 
TR-7/DR-7  transceiver  and 
power  supply.  Other  prizes  in- 
clude a  Heathkit  HW-8,  a  Clegg 
FM-76,  and  much  more.  There 
will  be  technical  talks  and 
movies  all  day.  Manufacturers 
and  dealers  are  welcome,  with 
Saturday  afternoon  setup 
available.  Talk-in  on  146. 16/. 76, 
146.52,  223.5,  and  3.970  MHz. 
Advance  tickets  are  $1.50; 
$2.00  at  the  door.  For  complete 
information,  write  CVARC 
Hamfest,  Box  994,  Cedar 
Rapids  IA  52406. 

LEAGUE  CITY  TX 
OCT  8 

The  Tidelands  Amateur 
Radio  Society  will  hold  its 
Hamfest  T78  on  Sunday,  Oc- 
tober 8,  1978,  at  Galveston 
County  Park  in   League  City, 


Texas  (approximately  25  miles 
south  of  downtown  Houston) 
from  9:00  am  to  4:00  pm.  Those 
individuals  who  are  par- 
ticipating with  exhibits, 
booths,  etc.,  may  construct 
them  on  Saturday,  October  7, 
from  noon  until  the  following 
day.  Individuals  will  be  present 
overnight  to  protect  equipment 
and  exhibits.  Drawings  will  be 
held  for  various  prizes 
throughout  the  day  of  the 
hamfest  For  more  information, 
contact  Michael  Sandberg 
WD5CHJ,  2317  Pecan ,  Dickin* 
son  TX  77539  or  phone 
(713)-534-6656. 

YONKERS  NY 
OCT  8 

The  Yonkers  Amateur  Radio 
Club  will  hold  its  second  an- 
nual  hamfest  on  Sunday,  Oc- 
tober 8,  1978,  9:00  am  to  6:00 
pm,  at  Cook  Field  in  Yonkers, 
New  York.  Admission  is  $3.00 
for  sellers  and  $1 .00  for  buyers. 
There  will  be  picnic  and  sani- 
tary facilities  available  as  weil 
as  recreation  for  the  kids.  Bring 
your  own  table.  There  will  be  an 
extensive  menu.  There  will  be  a 
general  auction  at  2:00  pm  and 
many  dealer  displays  and 
planned  events.  Talk-in  on 
146.265/. 865  and  .52.  For  ad- 
vanced registration  or  further 
Information,  contact  Otto 
Supliski  WB2SLQ,  53  Hayward 
St.,  Yonkers  NY  10701; 
(914)-969-1053. 

DALLAS  TX 
OCT  12-14 

The  Medical  Amateur  Radio 
Council  (MARCO)  will  hold  Its 
12th  Internationa!  Meeting  on 
October  12-14, 1978T  at  the  Fair- 
mont Hotel,  in  Dallas,  Texas. 
MARCO  is  a  worldwide  organ- 
ization of  medical  and  other  in- 
terested people  with  a  common 
interest  in  communications 
and  electronics,  namely, 
amateur  radio.  The  purposes  of 
MARCO  include  the  exchange 
of  scientific  and  technical  in* 
formation  among  its  members 
and  providing  communications 
to  remote  areas  in  times  of 
natural  disaster  or  other 
emergency  situations  where 
medical  consultation  Is  need- 
ed. The  meeting  In  Dallas  wilt 
focus  on  the  practical  role  com- 
puters can  play  in  day*U>day 
medical  practice  and  post- 
graduate education.  Also,  the 
use  of  space  satellites  in  the 
exchange  of  biomedical  infor- 
mation will  be  introduced.  Prac- 
tical live  demonstrations  wilt 
be  given  using  OSCAR  and  the 
Communications  Technology 
satellite.  The  meeting  will  be 
held  in  conjunction  with  the 
University  of  Texas  Health 
Science  Center,  the  A.  Webb 
Roberts  Center  for  Continuing 
Medical  Education,  and  Baylor 
Medical  Center.  Continuing 
medical  education  credits  will 


be  available  to  doctors  needing 
them.  MARCO  membership  is 
not  required  for  attendance  at 
the  meeting.  Registration  infor- 
mation may  be  obtained  from 
Mervin  Grossman,  M.D.,  PO 
Box  181 14,  Dallas  TX  75218. 

LONDON  ONT 
OCT  13-15 

The  London  Amateur  Radio 
Club  will  hold  the  most  exciting 
R.S.O,  convention  ever  on  Oc- 
tober 13t  14, 15.  Every  aspect  of 
amateur  radio  activities  will  be 
represented,  from  antique 
radio  displays  right  through  to 
moon  shots  and  TV.  But,  best 
of  all,  |ust  wait  until  we  can  let 
you  in  on  the  lineup  of  prizes  for 
attending!  Drawings  will  be  fre- 
quent and  worthwhile.  The 
R.S.O.  convention  will  be  held 
at  the  Holiday  Inn  (downtown) 
in  London  on  October  13,  14, 
and  15,  1978. 

KANSAS  CITY  MO 
OCT  13-15 

The  MO-KAN  Council  of 
Amateur  Radio  Clubs  is 
pleased  to  present  the  ARRL 
Midwest  Division  Convention 
to  be  held  Friday  through  Sun- 
day, October  13-15, 1978,  at  the 
Kansas  City  Hilton  Airport 
Plaza  Inn,  8801  N+W\  112.  Hap- 
penings Include  ham  sessions, 
dignitaries,  exhibits,  a  ladies' 
program,  dinner  theater,  and  a 
fashion  show.  There  will  be  a 
Saturday  night  banquet  ($12.00/ 
person).  Make  reservations 
directly  with  the  hotel.  Mention 
ARRL  discounted  rates.  Lend 
your  support  with  a  $3.00  pre- 
registration.  Mail  checks  to  the 
MO-KAN  Council  of  Amateur 
Radio  Clubs,  PO  Box  704,  Kan^ 
sasCity  MO  64141. 

WASECA  MN 
OCT  14 

The  Viking  Amateur  Radio 
Society  will  hold  its  8th  annual 
swapfest  on  Saturday,  October 
14,  1978,  at  Waseca  High 
School,  from  9:00  am  to  4:00 
pm.  For  further  information, 
contact  VARS.  Box  3,  Waseca 
MN  56093. 

EAST  RUTHERFORD  NJ 

OCT  14 

The  Knight  Raiders  VHF  Club 
will  hold  its  auction  and  flea 
market  on  Saturday,  October 
14, 1978,  beginning  at  10:00  am, 
at  St.  Joseph's  Church,  East 
Rutherford,  New  Jersey,  Free 
parking  and  admission.  Re* 
fresh  men  Is  will  be  available. 
Tables  are  S5.00/fuil  table  and 
S3.00/half  table  in  advance; 
56.00/full  table  and  $3.50/half 
table  at  the  door.  TalMn  on 
144.65H45,25  and  146.52.  For 
further  information,  contact 
Bob  Kovaleski  (201H73-7113or 
Bob  Czyzewski  (201  )-791 -5651. 
For  reservations,  make  checks 
payable  to  Knight  Raiders  VHF 
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;iub,    Inc.,    PO    Box    1054, 
'assaic  NJ  07055. 

MEMPHIS  TN 
OCT  14-15 

The  annual  Memphis  Ham* 

est  wiM  be  held  on  October 

4*15,  f978t  at  the  Mid-South 

:airgrounds,    in    the    Youth 

Center  Building,  in  Memphis, 

Tennessee.  Activities  include  a 

lea  market  and  exhibition  area 

both    inside   and   air-condi- 

ioned),     the     traditional 

lospitality  party,  and  a  tour  of 

Elvis's  Graceland  Mansion  tor 

:he  ladies.  There  will  be  many 

Drizes,  including  a  Drake  TR-7. 

There  is  plenty  of  free  parking 

and  trailer  hookups  are  also 

avaifabte,  Registration  is  S3.00 

ser  person  over  14.  Tables  are 

$3,00  per  day.  Talk-in  on  .34Z.94 

and  .04/ .64.  For  tickets  and  flea 

narket    reservations,    write 

Sreater  Memphis  Hamfest,  PO 

Box  3845,  Memphis  TN  38103. 

FAIRFIELD  NJ 
OCT  14 

The  Livingston  Amateur 
Radio  Club  will  hold  its  annual 
flea  market  on  Saturday,  Oc- 
tober 14, 1978, 10:00  am  to  4:00 
pm,  at  the  Fairfield  United 
Methodist  Church,  Fairfield, 
New  Jersey.  The  church  is 
located  at  the  corner  of 
Plymouth  and  Horseneck  Rd.. 
close  to  Route  80  and  one  long 
block  in  from  Route  46.  Admis- 
sion is  free.  Sellers'  lee  is  $4.00 
per  car  space.  Refreshments 
will  be  available.  For  informa- 
tion, contact  LARC,  116  Orton 
Rd.,  W.  Caldwell  NJ  07006; 
(201^226-7943. 

BOXBOROUGH  MA 
OCT  14  15 

The  New  England  ARRL  Con- 
vention has  moved  from  Bos- 
ton to  Boxborough,  Massachu- 
setts, on  Route  495,  Exit  28. 
There  will  be  a  large  flea  market 
inside  and  outside,  free  park- 
ing,  50  booths  by  the  leading 
exhibitors  of  amateur  gear  and 
accessories,  and  seminars  on 
both  days.  Special  YL  pro- 
grams include  a  fashion  show, 
brunch,  and  a  bus  tour  of  Lex- 
ington and  Concord.  Saturday 
night  there  will  be  a  prime-rib 
banquet,  nightclub  show,  and 
dancing,  The  prize  program  has 
been  altered  so  that  awards  will 
be  made  both  days.  FCC  exams 
will  be  given  Saturday  only  and 
only  by  appointments,  with  cor- 
rectly filled  out  610  forms 
received  by  September  20  by 
the  exam  chairman:  K1LJN,  40 
Isabella  St.,  Stoneham  MA 
02180.  No  exceptions— FCC 
rules.  There  will  be  a  bus  tour  to 
the  ARRL  headquarters  in  New- 
ington  Saturday  morning  leav- 
ing the  convention  at  10:00  am 
(price  to  be  announced).  Early- 
bird  registration  $4.00;  $5.00  at 
the  door,  Ktds  under  16  are  free. 
Banquet/show/dance  tickets 


for  Saturday  night  are  $16.00 
per  person.  Tickets  available 
from  W1ZQQ,  17  Barnes  Ave- 
nue, East  Boston  MA  02128, 
The  show's  sponsor  is  the 
Federation  of  Eastern  Massa- 
chusetts  Amateur  Radio 
Associations.  Hotel  Reserva- 
tions should  be  made  directly 
with  the  Sheraton  Boxborough 
Hotel:  $34  single;  $40  double: 
kids  under  18  free  with  parents. 
Campers  permitted  only  at  the 
Minuteman  KOA  Campgrounds 
approximately  3  miles  away  in 
Littleton  MA.  Hook-ups 
available.  Write  Box  122,  Lit- 
tleton MA  01460. 

(SLIP  NY 
OCT  15 

The  Long  Island  Mobile 
Amateur  Radio  Club,  Inc.,  will 
hold  its  annual  hamfest  on  the 
hardtop  area  of  the  IsNp  Speed- 
way, one  block  south  of  Exit  43 
of  the  Southern  State  Parkway, 
Isllp,  New  York,  beginning  at 
9:30  am.  Main  door  prize  is  a  fre- 
quency counter,  Bring  your 
two-meter  gear  for  frequency, 
audio,  and  deviation  checks. 
Sellers'  and  exhibitors'  spaces 
are  $3*00  per  space.  General  ad- 
mission is  $1.50,  Ladies  and 
children  under  12  admitted 
free.  Food  and  refreshments 
will  be  available,  For  complete 
information,  write  Hank  Wener 
WB2ALW,  53  Sherrard  SL,  East 
Hills  NY  11577  or  phone  (516)- 
484-4322  or  (516)-379-6463  at 
night. 

WAKEFIELD  MA 
OCT  21 

The  annual  auction  of  the 
Quannapowitt  Radio  Associa- 
tion will  be  held  on  Saturday, 
October  21,  1978t  at  St. 
Joseph's  Parish  Hall,  near  the 
railroad  station  In  Wakefield, 
Massachusetts.  The  doors 
open  at  10:00  am  and  the  auc- 
tion starts  at  10:30.  Admission 
is  free. 

WESTBORO  MA 
OCT  22 

The  Massachusetts  2-Way 
Radio  Association  is  pleased 
to  announce  the  "Challenger 
Road  Rally."  to  begin  October 
22nd  at  11:01  amt  from  the 
Westmeadow  Plaza  In  West- 
boro,  Massachusetts.  After  ap- 
proximately two  hours  of 
routing  through  area  towns, 
the  rally  will  end  at  the  North- 
boro  Fish  &  Game  Club  in 
Northboro  MA.  The  cost  will  be 
S2.00  per  person  (children 
under  12  free}  with  a  maximum 
of  $5  per  car.  At  least  two  per- 
sons must  be  in  each  car,  and 
all  drivers  must  have  a  valid 
driver's  license.  This  is  a  car 
rally— no  big  trucks,  motor- 
cycles, or  racers.  If  you  wish  to 
participate  in  something  other 
than  a  car,  you  should  call  and 
make  sure  it  is  acceptable. 
Trophies  will   be  awarded  for 


first  place  team  and  first  place 
individual;  also  for  **Lastt  but 
finished"  individual.  All  pre- 
registered  teams  will  receive  a 
participation  award.  No 
dealers.  Refreshments  will  be 
available.  Trophies  are  to  be 
awarded  at  approximately  3:00 
pm.  For  information,  contact 
Mass  2-Way  Radio  Associa- 
tion, Challenger  Road  Rally, 
Box  203,  Northboro  MA  01532. 
or  call  (6l7)-845-2079. 

TAYLOR  Nil 
OCT  22 

The  Repeater  Association  of 
Downriver  Amateur  Radio 
(RADAR)  is  holding  its  second 
annual  Swap  &  Shop  on  Sun- 
day, October  22t  1978,  9:00  am 
to  3:00  pm,  at  Kennedy  High 
School,  Taylor,  Michigan.  The 
school  is  located  on  Northline 
Rd.,  east  of  Telegraph  Rd.  (U.S. 
24},  There  will  be  door  prizes, 
plenty  of  parking,  and  food 
available.  Admission  is  $2.00. 
Talk-in  on  147.93/.33,  .52,  and 
.94.  For  information,  contact 
RADAR,  Inc.,  PO  Box  1023, 
Southgate  Ml  48195. 

BILOXI  MS 
OCT  22 

The  Gulf  Coast  Ham/Swap 
Fest  will  be  held  on  Sunday, 
October  22,  1978,  at  the  Inter- 
national Plaza,  which  is  loated 
at  the  west  end  of  the  Biloxi/ 
Ocean  Springs  bridge  on  High- 
way 90  in  Biloxi,  Mississippi, 
Tickets  are  $1,00,  Tables  are 
$2.00.  Talk-in  on  146,13/.73  and 
146.52.  Free  parking,  including 
RV's,  from  9:00  am  on  Saturday, 
October  21.  For  information, 
advance  tickets,  and  table 
reservations,  contact  Irvln  L, 
Kelly  K5YIN,  116  Wiltshire 
Blvd.,  Biloxi  MS  29531. 

FORT  LAUDERDALE  FL 
OCT  28-29 

The  Broward  Amateur  Radio 
Club  will  hold  their  Pan- 
American  Ham  Exposition 
Jamboree  on  Saturday  and 
Sunday,  October  28  and  29, 
1978,  at  the  National  Guard 
Armory  on  State  Road  84,  two 
blocks  west  of  Andrews  Ave., 
Fort  Lauderdale,  Florida.  Ac- 
tivities include  awards,  prizes, 
and  manufacturers'  displays. 
Admission  is  $2.50  advance: 
$3.00  at  the  door.  For  complete 
information  and  a  floor  plan, 
contact  Ian  Seidler  W4MRR, 
10221  N.W.  36fh  St.,  Coral 
Springs  FL  33065. 

PLYMOUTH  IN 
OCT  29 

The  Marshall  County 
Amateur  Radio  Club  will  con- 
duct its  3rd  annual  Swap  and 
Shop  Hamfest  on  Sunday,  Oc- 
tober 29,  1978,  at  the  Armory  at 
11th  and  West  Madison  Street, 
in  Plymouth,  Indiana.  Food  ser- 
vices will  be  available  and  there 
will  be  many  door  prizes,  No 


charge  for  tables  and  they  can 
be  reserved.  Tickets  are  $2.00. 
Doors  open  to  public  from  7:00 
am  to  4:00  pm+  For  further  infor- 
mation, contact  Melvin  Mahler, 
PO  Box  151,  Plymouth  IN  46563. 

SOUTH  GREENSBURG  PA 
NOV  4 

The  Foothills  Radio  Club  of 
Greensburg  will  hold  its  annual 
swap-n-shop  on  Saturday, 
November  4, 1978,  from  noon  to 
5:00  pm,  at  St.  Bruno's  Church 
at  the  junction  of  U.S.  Rte.  119 
and  Rte.  819  in  South  Greens* 
burg,  Pennsylvania,  just  off 
turnpike  exit  8.  There  will  be  an 
indoor  flea  market.  TalMn  on 
.07/ .67  and  .52,  For  further  infor- 
mation, contact  Melvin  Ruble 
WA3RVD,  Mark  Drive,  Delmont 
PA  15626. 

HOUSTON  TX 
NOV  4-5 

The  Houston  chapter  of  Ten- 
X»  S.H.O.T.,  will  hold  its  second 
annual  Houston  Hambash  on 
Saturday  and  Sunday, 
November  4  and  5,  1978,  at 
Spring  Creek  Park.  There  will  be 
a  barbecue,  soft  drinks,  beer, 
prize  drawings,  and  planned  ac- 
tivities for  all,  including  the 
kids.  Full  camping  facilities,  in- 
cluding hookups,  are  available. 
All  amateurs  are  invited,  For 
more  information,  contact  Bob 
Libbers  WB5FII,  4034  Jack- 
wood,  Houston  TX  77096. 

SAND  KEY  FL 
NOV  25-26 

The  Florida  Gulf  Coast 
Amateur  Radio  Council's  sec- 
ond annual  convention  will  be 
held  on  November  25  and  26, 
1978,  at  the  Sheraton  Sand  Key 
Hotel. 

LAUREL  MD 
NOV  26 

The  Columbia  Amateur 
Radio  Association  will  hold  its 
2nd  annual  hamfest  on  Sunday, 
November  26,  1§78P  beginning 
at  8:00  am.  at  the  Laurel  Race 
Way,  three  miles  north  of 
Laurel  on  Route  1 .  Admission  is 
$2.00  and  tables  are  $5.00. 
There  will  be  food  services, 
prizes,  and  a  giant  flea  market 
Everything  is  indoors.  Talk-in 
on  147.735/.  135,  146. 16/.  76, 
146.52/.52,  and  CB  channel  1. 
For  information  and  reserva- 
tions, contact  Sue  Crawford 
N3SC,  6880  Mink  Hollow  Road, 
Highland  MD  20777. 

OAK  PARK  Ml 
NOV  26 

The  Oak  Park  High  School 
Electronics  Club  presents  the 
ninth  annual  Swap  *N  Shop  on 
Sunday,  November  26,  1978,  at 
Oak  Park  High  School,  13701 
Oak  Park  Blvd..  Oak  Park, 
Michigan  48237.  There  will  be 
refreshments  and  door  prizes. 
Donation  is  $1,50.  Tables  are 
$1.00  and  $2.00. 
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Low-Pass  Filter  Primer 


tells  all 


Although  my  interest  in 
active  low-pass  filters 
is  due  mainly  to  my  in- 
terest in  RTTY,  they  can  be 
found  in  other  places  as 
well  — transmitters,  speech 
amplifiers,  synthesizers, 
etc.  (If  you  are  interested  in 
active  bandpass  filters,  see 
my  article  in  the  Septem- 
ber, 1977,  issue  of  73 
Magazine.  That  article  also 
provides  some  background 
information  that  is  of  use 
in  connection  with  low- 
pass  filters.) 

An  active  filter  is  a  filter 
which  uses  an  amplifier, 
usually  an  operational 
amplifier  integrated  circuit 
such  as  a  741,  in  an  RC  cir- 
cuit which  achieves  the 
same  performance  as 
would  otherwise  require  an 
LC  circuit.  As  opposed  to 
the  LC  filter,  an  active  filter 
is  usually  cheaper  to  build 
since  it  does  not  require  ex- 
pensive and  bulky  induc- 
tors, and  is  often  easier  to 
design  and  trim  as  well.  In 
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case  your  knowledge  of 
filters  needs  a  little 
brushing  up,  the  following 
discussion  will  bring  you 
up  to  date  and  introduce 
some  of  the  basic  concepts 
of  filters, 

Single-Stage  Filters 

A  passive  low-pass 
filter  — that  isr  one  not  us- 
ing an  amplifier  — can  be 
built  with  either  just  RC 
components  or  with  an  LC 
circuit.  Fig.  1  shows  the 
diagrams  of  several  such 
simple  low-pass  filters, 
while  Fig.  2  shows  their  fre- 
quency response.  The 
simplest  is  the  single-stage 
RC  filter,  Fig.  1(a).  Because 
it  has  just  one  reactive 
component,  a  capacitor,  it 
is  called  a  one-pole  filter. 
Its  frequency  response 
curve  is  the  top  curve  in 
Fig.  2. 

Looking  at  the  top  curve 
in  Fig.  2,  we  see  that  the  far 
left  of   it  approximates  a 

straight  line,  and  the  far 
right  of  it  also  is  like  a 
straight  line.  If  we  take  a 
ruler  and  draw  two  dashed 
lines  as  shown,  continuing 
the  straight  portions  of  the 
curve  toward  the  middle, 
they  meet  at  what  is  called 
the  cutoff  frequency  or  cor- 
ner frequency  — this  is  the 
frequency  where  the  two 
straight  lines  meet  at  a  cor- 
ner. To  keep  things  simple, 
this  frequency  response 
drawing  assumes  a  corner 
frequency  of  1  Hz,  but  the 


curve  would  have  the  same 
shape  regardless  of  what 
the  frequency  is.  For  in- 
stance, a  50  Hz  filter  would 
look  the  same,  but  all  fre- 
quency readings  shown 
along  the  bottom  would  be 
multiplied  by  50 

The  plain  RC  filter's 
response  is  down  3  dB  at 
the  corner  frequency;  at 
half  this  frequency  it  is 
down  1  dB,  while  at  twice 
that  it  is  down  7  dB.  Once  it 
becomes  straight,  beyond 
4  Hz  or  so,  it  continues  to 
drop  6  dB  for  every  dou- 
bling of  frequency  (this  is 
called  6  dB  per  ocfave), 
which  is  the  same  as  20  dB 
for  every  decade  (a  decade 
is  a  10  to  1  ratio  of  frequen- 
cy). 

When  two  stages  of  RC 
filtering  are  put  together, 
as  in  Fig.  1{b),  they  interact 
to  some  extent  and  pro- 
duce strange  results.  But  if 
it  is  done  right,  or  if  the  two 
stages  are  separated  by  an 
amplifier  so  the  second 
does   not   load   down   the 


output  of  the  first,  then  the 
result  is  the  bottom  curve 
of  Fig  2  Here  the  corner 
frequency  is  the  same,  but 
the  response  at  this  fre- 
quency is  down  6  dB,  3  dB 
for  each  stage  It  is  down  2 
dB  at  half  the  frequency, 
14  dB  at  twice  the  frequen- 
cy, and  it  drops  at  the  rate 
of  12  dB  per  octave  or  40 
dB  per  decade,  exactly 
twice  the  rate  for  the 
single-filter  stage  This 
filter  has  two  reactive  com- 
ponents, both  capacitors, 
and  so  it  is  called  a  two- 
pole  filter. 

Another  two-pole  filter 
is  the  LC  filter  of  Fig.  1(c) 
which  has  two  reactances, 
one  inductor  and  one  ca- 
pacitor. If  designed  just 
right,  it,  too,  has  a  response 
curve  like  the  bottom  one 
in  Fig.  2.  But  depending  on 
the  Q  of  the  filter  — the 
amount  of  resistance  in  the 
circuit  introduced  by  the 
LC  components— the  LC 
filter  can  have  other 
response  curves  as  well,  as 
shown  in  Fig.  3.  A  lossy  cir- 
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Fig,  T.  Some  simple  passive  fitters. 


Fig.  2.  Passive  filter  irequency  response. 
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F/g.  3,  Possible  two-pole  low-pass  filter  responses. 


cuit  with  high  resistance  in 
it  wfll  have  the  lowest 
curve  shown,  the  same  as 
that  for  the  two-stage  RC 
filter.  On  the  other  hand,  if 
the  resistance  in  the  circuit 
is  small,  then  the  low-pass 
filter  will  actually  act  like  a 
series  resonant  circuit 
which  will  peak  at  the  cor- 
ner frequency  to  give  a 
large  peak,  as  shown  by  the 
top  curve.  Any  of  the 
curves  shown  could  be 
achieved. 

To  describe  the  precise 
shape  of  the  filter  curve, 
engineers  define  some- 
thing called  the  damping 
coefficient,  signified  by  the 
Creek  letter  zeta  (£).  The 
top  curve,  which  is  com- 
pletely undamped  and  has 
a  large  peak,  has  £  =  0.  The 
bottom  curve,  which  is 
completely  damped  so 
that  it  resembles  the  curve 
for  RC  stages,  has  £  =  1. 
(Although  Q  is  not  always 
used  with  low-pass  filters, 
if  you  know  the  coil  Q  at 
the  corner  frequency,  then 
t  =  1/2Q  gives  the  damp- 
ing  coefficient.) 

Although  the  bottom 
curve  is  a  typical  two-stage 
RC  filter,  you  can  see  that 
LC  filtering  can  give  a  bet- 
ter response.  The  curve  for 
£  =  .707,  for  example,  is 
flatter  across  the  top, 
below  the  cutoff  frequen- 
cy, and  drops  off  faster 
above  it.  If  a  slight  rise  in 
the  response  is  allowed, 
then  £  =  .5  may  be  even 
better.  Ultimately,  though, 
each  of  the  filters,  regard- 
less of  its  £,  drops  down  to 


the  same  -40  dB  at  10  Hz, 
and  then  continues  drop* 
ping  at  the  same  12  dB  per 
octave.  The  difference  be- 
tween all  of  them  occurs 
only  near  the  corner  fre- 
quency, The  filter  whose 
top  is  the  straightest 
without  having  an  over- 
shoot is  called  the  Butter- 
worth;  another  name  for  it 
is  maximally  flat  It  is  the 
flattest  without  going 
above  0  dB.  Its  £  =  0707, 

Butterworth  filters  are 
nice  because,  in  addition 
to  their  even  frequency 
response,  they  are  easy  to 
design  and  also  have  a  fair- 
ly smooth  effect  on  the 
phase  of  signals  passing 
through  them.  It  is  also 
possible  to  design  Butter- 
worth  high-pass  and  band- 
pass filters;  see  the  article 
in  the  September,  1977, 
issue  of  73  Magazine  for  in- 
structions on  how  to  design 
bandpass  Butterworth  fil- 
ters. 

Though  the  two-pole 
Butterworth  filter  response 
of  Fig,  3  (for  £  =  .707)  has  a 
smooth  frequency  re- 
sponse, it  still  has  a  fairly 
gradual  cutoff  near  the 
cutoff  frequency,  and  it 
still  drops  only  at  the  rate 
of  12  dB  per  octave.  But  it 
is  possible  to  build  better 
Butterworth  filters  by  com- 
bining two  or  more  LC 
stages- 

Fig.  4  shows  how  this  is 
done.  If  we  take  one  stage 
which  is  fairly  highly 
damped  with  £  =  0.924 
and  combine  it  with  a  sec- 
ond stage  which  has  a  peak 
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Fig.  4.  Making  a  four-pole  Butterworth  filter. 


(C  =0.383),  then  we  get  a 
result  which  is  very  flat 
across  the  top,  drops  by  3 
dB  at  the  corner  frequency; 
and  continues  to  drop  at 
the  rate  of  24  dB  per  oc- 
tave at  high  frequencies. 
This  is  the  Butterworth 
filter  shown  in  Fig.  4.  By 
combining  more  stages,  we 
can  get  Butterworth  filters 
having  more  poles:  two 
stages  give  four  poles, 
three  stages  give  six  poles, 
and  so  on.  The  trick  comes 
in  knowing  just  what  £  to 
use  for  each  stage  This  can 
be  done  graphically  or  by 
using  a  table.  The  term 
pole  is  an  engineering  term 
having  to  do  with  complex 
numbers  and  values  of  a 
certain  term  which  causes 
a  circuit  equation  to  "blow 
up,"   that   is,    become    in- 


finite. The  precise  meaning 
is  unimportant,  though, 
because  these  poles  can  be 
graphed  as  in  Fig,  5.  For  a 
two-pole  filter,  for  in- 
stance, there  are  two  poles, 
shown  as  Xs  graphed  on  a 
semicircle  Whatever  the 
number  of  poles,  they  have 
to  be  evenly  spaced 
around  the  semicircle,  and 
the  angle  between  poles 
has  to  be  equal  to  180° 
divided  by  the  number  of 
poles.  In  the  case  of  two 
poles,  this  makes  them  90° 
apart,  so  that  the  angle  of 
the  pole  on  the  right-hand 
side  is  45°  above  the  bot- 
tom line.  The  £  is  simply 
the  sine  of  this  angle,  and 
can  be  found  with  any  cal- 
culator which  has  a  sine 
key. 

Going  down  in  Fig.  5,  we 
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fig.  6.  Pole  locations  for  odd  numbers  of  poles. 


see  that  for  the  four-pole 
filter,  the  poles  are  22V* 
and  67  Vi  degrees  above 
the  horizontal  so  the  two 
values  of  £  needed  are  sin 
22V4°  =  0.383,  and  sin 
67 Vi*  -  0.924.  Keeping  in 
mind  how  the  poles  have  to 
be  located  on  the  circle, 
you  could  draw  your  own 
pole  locations  for  as  many 
poles  as  you  want.  For 
every  two  poles  you  would 
then  need  one  LC  circuit 

Although  Fig.  5  shows 
only  even  numbers  of 
poles,  it  is  possible  to  build 
Butterworth  filters  having 
odd  numbers  of  poles.  For 
instance,  a  single  RC  stage 
has  a  single  polef  at  the 
very  top  of  the  semicircle 
as  shown  in  Fig.  6,  at  the 
top,  In  this  case,  the  angle 
above  the  horizontal  is 
90°.  A  three-pole  filter, 
shown  at  the  bottom  of  Fig. 
6,  would  have  three  poles 
still  evenly  spaced,  60° 
apart.  The  top  pole  would 
be  produced  by  an  RC  filter 
stage,  while  the  other  two 
poles  would  be  produced 
by  an  LC  filter  having  £  = 
0.5. 

Although  these  pictures 
of  poles  are  interesting  and 
provide  an  easy  way  of  re- 
membering where  they  go 
and  how  to  calculate  the 


required  value  of  £  for  any 
desired  filter,  it  is  easier  to 
consult  a  table  like  Table  1 
for  the  exact  values  need- 
ed. 

So  far  we  have  been 
discussing  only  RC  and  LC 
filters  But,  as  mentioned 
before,  LC  filters  are  hard 
to  adjust,  expensive,  and 
often  large.  Fortunately,  an 
active  filter,  using  just  RC 
components  plus  an  opera- 
tional amplifier  integrated 
circuit,  can  produce  the 
same  response  as  an  LC 
filter. 

Active  Filters 

Though  there  are  several 
filter  circuits  which  can  be 
used,  that  of  Fig.  7  is  prob- 
ably the  simplest,  using 
just  one  operational  ampli- 
fier IC.  three  resistors,  and 
two  capacitors. 

The  design  procedure  is 
to  start  off  by  picking  a 
convenient  value  for 
capacitor  C2;  most  audio 
designs  use  values  of 
perhaps  0.01  or  0.1  uF. 
Next,  choose  how  much 
gain  (C)  you  want  the  filter 
to  have  at  dc  and  low  fre- 
quencies. Best  operation 
will  occur  when  G  is  less 
than  10,  although  it  can  be 
made  as  high  as  100  when 
the   filter   is  designed   for 


No.  of  poles 

Required 

values  of  £ 

1 

1.0  (RC) 

2 

0.707 

3 

0.5 

1 .0  (RC) 

4 

0.383 

0.924 

5 

0.309 

0.809 

1.0  (RC) 

6 

0.259 

0.707 

0.966 

7 

0.223 

0.623 

0.901     1.0  (RC) 

8 

0.195 

0.556 

0.831     0.981 

9 

0,174 

0.5 

0.766     0.940     1.0  (RC) 

10 

0-156 

0.454 

0.707     0,891     0.988 

11 

0.142 

0,415 

0.655    0.841     0.969     1,0  (RC) 

12 

0.131 

0.3B3 

0.609     0.793     0.924     0.991 
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Fig.  7.  Diagram  of  one  active  low-pass  fitter  stage, 


low   frequencies   and   £  is 
large. 

Once  C2  and  C  are 
chosen,  find  the  other  com- 
ponent values  from  the  fol- 
lowing equations; 


C1  = 


C2  (1  +  C} 


& 


R2  = 


« 


2  tt  f  C2 


R1  = 


R2 


R3  = 


R2 


1  +  G 


Although  it  would  cer- 
tainly be  nice  to  use  the  ex- 
act calculated  values  in 
building  your  circuit,  such 
accuracy  is  not  usually 
needed;  commercial 
values  are  usually  good 
enough  since  the  exact 
operating  frequency  or 
damping  of  low-pass  filters 
is  not  usually  critical. 

Nevertheless,  if  you  find 
you  want  to  play  with  the 
circuit  values  a  bit  after 
they  are  calculated,  here 
are  some  hints.  Changing 
R1P  within  a  fairly  large 
amount,  affects  only  the 
gain,  since  G  =  R2/R1.  So 
making  R1  smaller  will  in- 
crease the  gain,  while  mak- 
ing it  larger  will  decrease 
the  gain.  But  keep  the  gain 
below  10  if  £  is  small. 

Sometimes,  it  may  be 
handy  to  change  the  value 
of  CI  if  it  comes  out  to  be 
different    from    what    is 


available.  C1  and  R3  are 
related  and  can  be 
changed  as  long  as  their 
product  stays  the  same.  For 
instance,  if  CI  is  calculated 
at  0.02  uF  and  R3  is  590 
Ohms,  you  could  cut  CI  by 
two  to  0.01  uF  and  double 
R3  to  1180  or  1200  Ohms; 
the  circuit  performance 
would  stay  the  same,  since 
dividing  one  by  2  and 
multiplying  the  other  by  2 
keeps  their  product  the 
same. 

When  building  active 
filters,  you  must  use  good 
components.  Do  not  use 
disk  capacitors,  even  for 
testing;  polystyrene  or 
polycarbonate  capacitors 
are  best,  though  plain 
tubulars  or  mylar  capaci- 
tors will  work  well,  too. 
Also  use  good  op  amps, 
such  as  the  741,1458,  5558, 
or  747;  I  have  had  bad  luck 
with  the  LM3900  in  some 
filters.  If  you  need  two  or 
more  op  amps  for  the  same 
filter,  use  separate  ICs;  I 
have  found  some  undesir- 
able interactions  between 
two  amplifiers  in  the  same 
IC  when  used  in  high-gain 
filters, 

A  Practical  Example 

For  use  as  a  low-pass 
filter  for  RTTY,  I  needed  a 
low-pass  filter  with  a  cutoff 
frequency  of  50  Hz.  I 
decided  I  wanted  a  four- 
pole  filter  which  would  cut 
off  rather  quickly,  so  I 
went  for  two  active  filter 
stages,  as  follows: 
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Table  T.  Values  of  £  for  Butterworth  low-pass  filters.  Fig.  &  Complete  four-pole  low-pass  filter. 
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Fig.  9.  Response  of  two  filter  stages. 


Stage    7;    f     =     50    Hz; 
desired  gain  G   =   2;  from 
Table  1  we  need  £  =  383;  I 
chose  C2  =  0.01  uF.  From 
the    equations,    I    got    the 
following: 
R1   =  60.956  Ohms 
R2  =  121,912  Ohms 
R3  =  40.637  Ohms 
C1   =  0.2045  uF 

Since  I  did  not  have  ex- 
actly these  values.  I  let  R1 
=  56k.  R2  b  120k,  R3  = 
39k,  and  C1  =  0.22  uF. 

Stage    2:    f     =     50    Hz; 


desired  gain  C   =   2;  from 
Table  1  we  need  £  =  0.924; 
I  chose  C2  again  at  0.01  uF. 
From  the  equations,  I  got 
the  following: 
R1   =  147,059  Ohms 
R2  =  294,118  Ohms 
R3  =  98,039  Ohms 
C1   =  0,0351  uF 

The  values  actually  used 
were  1 50k  for  R1 ,  270k  for 
R2,  100k  for  R3,  and  0032 
uF  for  CI  (0.022  in  parallel 
with  001).  The  complete 
circuit  is  shown  in  Fig.  8. 
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Fig.  70,  Actual  low-pass  filter  response. 


The  frequency  response 
calculated  for  each  of  the 
two  stages  is  shown  in  Fig, 
9\  Fig,  10  gives  the 
theoretical  response  for 
the  four-pole  Butte rworth 
filter,  along  with  the  fre- 
quency response  actually 
measured  on  the  circuit  us- 
ing the  commercial  equiva- 
lent values  given  in  Fig.  8, 
Although  the  test  equip- 
ment was  not  particularly 
fancy  — the  output  above 
about  150  Hz  was  too  low 
to    be    measured    by    my 


meter  — this  shows  that  the 
equations   seem    to   work 
Only  the  gain  was  slightly 

off;  theoretical  gain  should 
have  been  4  (2  in  each 
stage),  while  the  total  gain 
measured  only  a  bit  more 
than  3  Nevertheless,  the 
total  gain  could  have  been 
easily  adjusted  by  chang- 
ing the  value  of  R1  in  either 
stage.  In  general,  the  per- 
formance of  these  low-pass 
filters  is  close  to  what  you 
would  expect  from  the 
equations.  ■ 


yCARS... 


of  experience  in  supplying  top  quality  antennas  to  Ham  Radio  operators  at  rock 
bottom  prices  guarantees  high  quality  and  low  prices  to  novice  and  experienced 
operator  alike, 

TWO  ELEMENT  QUAD  with  full  wavelength  driven  element  and  reflector. 
AH  metal  construction.  Gain  is  equal  to  that  of  a  three  element  beam  and 
directivity  is  exceptional.  Assembled  weight  25!bs.    10/15/20  quad,  totally 
complete  and  ready  for  simple  assembly  .  .  .  JUST  $59.95. 

FULL  SIZE  BEAMS  for  full  size  performance.  Includes  boom,  all  hardware  and  gamma  match. 
12EL2M  Beam  $56.95  6  EL    6M  Beam  S54.95  5  EL  10M  Beam  S59.95 

4  EL  6M  Beam  $45-95  3  EL  10M  Beam  $45.95  3  EL  15M  Beam  $54.95 

5  EL  6M  Beam  $49,95  4  EL  10M  Beam  $49.95  4  EL  15M  Beam  $59.95 
FREIGHT  PREPAID  on  2,  6,  and  10M  beams  shipped  to  the  48. 

ALL  BAND  VERTICAL  ANTENNAS  absolutely  complete  including  loading  coil. 

V40  vertical  antenna  for  40,  20,  15,  10  and  6  meter  bands.  Especially  suitable  for  the  novice  who 

operates  40  and  1 5.  JUST  $25.95 

V80  vertical  antenna  for  80,  40,  20,  1 5,  10  and  6  meter  bands.   Used  by  thousands  of 

novices,  technicians  and  general  license  hams.  JUST  $27.95 

VI 60  vertical  antenna  for  160,  80,  40,  20,  15,  10  and  6  meter  bands.  Same  as  other  vertical 

antennas,  but  with  larger  loading  coil.  JUST  $29.95 


How  to  order;  Rem  it  total  amount  with  order.  We  ship  verticals,  2,  6,  and  10M  beams  (except  5  EL  10M  Beam) 
prepaid  to  the  48.  Other  beams  and  all  quads  sent  freight  coJIec*  cheapest  way*  due  to  size  of  package.  Check  your 
local  truck  lines  far  estimated  freight  rates.  For  fast  COD  service  on  all  prepaid  antennas,  call  (305)  573-2080, 
For  literature,  send  self-addressed  stamped  envelope, 

Florida  residents  add  4% sales  tax.  VERTICALS  SHIPPED 

FREIGHT  PREPAID 
2051  N.W.  2nd  Avenue    DcpL  73  ANYWHERE  IN 

Miami,  Florida  33127  the  world! 


GOTHAM,  inc. 


yy 
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C  S  Haye k  WNSNNY 
10106  Colonial  Drive 
Hlicott  City  MB  2  J  043 


Hello  Hamdom! 


a  CBer  makes  the  switch 


At  the  county  fair,  ama- 
teur radio  occupied  the 
esteemed  position  to  the  left 
of  the  wheel  of  fortune  and 
across  the  path  from  the 
4-Hers'  prize  pig£,  I  would 
never  have  found  it  had  my 
little  brother  not  been  pos- 
sessed by  an  unappeasable 
longing  lo  feel  animal  hides. 
Having  left  him  in  the  fresh 
air  of  the  swine  exhibit  I  was 
standing  outside  an  antenna* 
topped  trailer  when  a  gray- 
haired  man  waived  to  me, 
indicating  I  should  come 
closer.  My  interest  in  elec- 
tronics had  already  sprouted 
(manifesting  itself  in  CB  and 
a  room  full  of  construction 
projects  in  constant  peril 
from     my     mother's    roving 

wastebasket),  so  I  needed 
little  urging  to  investigate  a 
trailer  with  an  antenna.  The 
gray-haired  man  ushered  me 
in.  Tables  lined  the  whole 
trailer  length,  supporting  a 
do^en  radios  of  unfamiliar 
origin  certainly  not  John- 
son   or    Lafayette   CB   trans- 


ceivers. My  host  introduced 
himself  as  "Bill"  and  intro- 
duced the  trailer  as  the  local 
ham  radio  club's  mobile 
exhibit. 

Ham  radio  had  seemed  as 
unapproachable  to  me  as 
communicating  with  the 
Apollo  mission  from  Houston 
Space  Center  until  that  night 
al  the  fair.  Here  sat  six  men 
tuning  receivers  and  trans- 
mitting lo  Arizona,  Germany, 
Texas,  and  Hawaii.  Since  this 
was  my  first  exposure  to  ama- 
teur radio,  the  dramatic 
demonstration  left  me  in 
complete  awe  and  quite  dis- 
satisfied with  the  limited 
range  of  CB, 

I  asked  Bill  what  t  must  do 
for  a  ham  radio  license. 

"Dave/1  he  yelled,  "can 
you  come  here  a  minute?** 
Dave,  a  short,  plump  gentle- 
man of  about  fifty  years, 
strolled  over.  "This  young 
man  wants  to  get  his  ticket. 
Are  you  stil!  giving  code 
lessons?'1 


"Indeed  I  am.  You  want 
to  learn  the  code?11 

My  mind  answered  "yesM 
eight  times  before  I  got  one 
into  the  air. 

"Good.  Here's  my  phone 
number.  Give  me  a  call  when 
you're  ready  to  start," 

Saying  "thanks,"  I  hurried 
out  of  the  trailer  inebriated 
with  dreams  of  becoming  a 
ham  and  armed  with  enough 
vitality  to  survive  the  home- 
canned  vegetable  contest. 

Right  after  the  fair,  our 
family  departed  for  a  vaca- 
tion in  Ocean  City  MD,  so  it 
wasn't  until  two  weeks  later 
that  I  called  Dave,  As  friendly 
as  ever,  he  invited  me  over 
the  next  night.  Code  practice 
began  immediately. 

Dave  provided  me  with  no 
short-cut  methods  for 
learning  Morse  code  —  no 
verbal  quizzes,  no  flash  cards, 
no  sound  associations.  He 
wrote  the  alphabet  with  the 
dits  and  dahs  to  the  right,  and 
I  memorized  them  for  my 
session    the    next    Tuesday. 


From  then  onp  all  practicing 
dealt  strictly  with  the 
straight- keyed  oscillator.  He 
satisfied  himself  that  I  knew 
all  letters  by  sound,  then  pro- 
ceeded to  transmit  words.  At 
a  pace  of  about  two  hours  per 
weekly  meeting,  we  gained 
ground  until  speed  became 
the  sole  object  of  our  drilling. 
Finally,  Dave  sent  for  the 
FCC  Novice  exam. 

Studying  for  the  Novice 
written  exam  can  be  done  in 
two  ways;  the  fundamental 
understanding  method  or  the 
"gel  me  past  the  written  test" 
method.  I  started  with  lofty 
ideals  several    books    on 

electronic  theory  and  a 
pamphlet  of  radio  regulations 
rested  in  a  convenient  spot  on 
the  desk.  However,  a 
week  of  subjects  no  less 
fascinating  than  front  end 
image  response,  coupled 
tuned  rf  circuits,  and  screen 
modulation  sent  me  searching 
for  a  better  attack.  Bring  on 
the  ARRL  License  Manual \ 
faithful  advisor  and  dog-eared 
servant.  Memorizing  ques- 
tions and  answers  represenia* 
tive  of  those  on  the  exam 
proved  to  be  a  very  efficient 
way  of  preparing  for  the 
ordeal. 

Dave's  basemen  l  shack 
seemed  ominous  on  test  day. 
First,  Dave  instructed  me  to 
send  words  from  his  master 
list  at  approximately  five 
words  per  minute  to  loosen 
up.  I  was  particularly  careful 
with  the  letter  spacing,  since 
my  mentor  always  stressed  its 
importance.  Next,  Dave 
warned  me  to  "get  used  to  his 
keying"  in  order  to  be  well 
prepared  for  the  listening 
test.  After  twenty-five  five- 
letter  words  worth  of 
"getting  used  to  his  keying," 

wily  Dave  announced  that  I 
had  passed  the  code. 

The  FCC,  in  addition  to 
regulating  communications, 
stretches  the  patience  of 
anxious,  license-awaiting  citi- 
zens to  unbearable  limits.  I 
spent  my  fall  looking  over 
(and  over  .  .  .  )  a  copy  of  CQ 
I  happened  to  find  in  a  maga- 
zine rack.  I  hunted  ceaselessly 
for  beams  atop  houses  for  the 
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satisfaction  of  knowing  that 
that  person  belonged  to  the 
select  group  I  might  shortly 
join.  I  daydreamed  to  excess 
in  school,  preferring  visions 
of  how  my  station  would  be 
arranged  to  endless  analyses 
of  The  Red  Badge  of 
Courage^ 

A  few  days  before  my 
October  birthday  the  license 
arrived  —  my  own  callsign, 
WN3NNY,  Leave  it  to  Dad  to 
put  things  in  a  different  per- 
spective, 

"Well,    NINNY/'    he    ob- 


served. 

The  next  day,  Dad  and  I 
drove  to  the  local  amateur 
supply  shop  where  I  bought 
my  equipment,  an  Eico  720 
transmitter  and  Hal  lie  rafters 
SX-1 1 0  receiver.  Stringing  the 
antenna  remained  as  the  tast 
necessity. 

"Bob,  the  Hayek  boy's  in 
the  backyard  throwing  a 
hammer  at  the  tree." 

"Trying  to  get  rid  of  the 
squirrels  that  ate  their 
peaches  this  summer?'1 

"No,   it's  the  oak  tree  - 


the  one  he  lost  the  wrench  in 
yesterday.  I  think  he's  trying 
to  hang  something.'1 

"He  loses  any  more  tools 
in  the  tree  and  his  parents  are 
going  to  hang  something." 

With  my  dipole  finally 
hung  high  in  the  backyard 
and  my  radio  station  as- 
sembled on  my  desk,  I 
attended  to  the  last-minute 
equipment  connections  — 
power  plugs  in,  receive  an- 
tenna (a  long  wire)  attached, 
dipole  attached  to  the  trans* 
mitter,  speaker  plugged  into 


the  receiver,  and  key  plugged 
into  the  transmitter  Un- 
fortunately, the  key  wan- 
dered unrestrained  on  my 
desktop,  but  I  was  too  anx- 
ious to  wait  to  build  a  heavy 
base.  The  station  lit  up.  The 
receiver  was  receiving!  The 
transmitter  was  loading!  Hun- 
dreds of  signals  squawked  at 
me.  I  answered  my  first  CO 
with  a  shaky  call  (my  fist  was 
steady;  it  was  that  damned 
loose  key)  and  anticipation  as 
great  as  if  I  were  about  to 
talk  to  Apollo.  ■ 


The  rig  was  lying  on  its 
side,  obstinately  refus- 
ing to  reveal  the  cause  of  my 
intermittent  audio,  when 
Teresa  came  into  the  room. 
"Hi,  Daddy,"  she  said  cheer- 
fully. "What  are  you  doing?" 

The  XYL  had  warned  me 
she  was  at  the  inquisitive  age, 
[hat  fathers  should  avail 
themselves  with  infinite 
paiience  and  understanding. 
"They're  in  their  formative 
years,"  were  her  words.  But 
patience  was  a  melting  virtue; 
I'd  just  spent  three  hours 
searching  for  some  erratic 
component  or  elusive  cold 
solder  joint*  "Trying  to  get 
the  radio  to  work,"  I  replied, 
as  cheerfully  as  I  could  under 
the  circumstances, 

"Boy,  there  sure  are  a  lot 
of  wires  and  thing?  in  there! 
Is  that  bionic?" 

I  had  to  smile.  "No.  I 
think  maybe  you're  watching 
too  much  television." 

"No,  I  don't  think  so," 
was  her  very  serious  reply. 
"What's  that?"  she  asked, 
pointing  to  the  key. 

That's  Daddy's  key." 

'Sure  is  a  funny  looking 
key.  What  does  it  unlock?" 

"It's  not  that  kind  of  key. 
I  use  it  to  send  Morse  code. 
You  know,  dots  and  dashes. 
That's  called  CW.  When  I  get 
tired  of  talking,  I  use  ON 
instead  of  phone." 

"You  should  tell  Mommy 
to  do  that," 

"Why?" 

"Well,  you  always  say  she 
uses  the  phone  too  much. 
Maybe  she  could  use  your 
key/' 

"Good  idea,'    I  conceded. 
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L.  Foord  VE3FLE 
763  Gladstone  Di\ 
Woodstock,  Ontario 
Canada  N4S  ST  I 


More 
"Coming  Of  Age 


tt 


"Want  me  to  tell  her?' 
"No,  it's  O.K.  I'll  tell  her 
later." 

There  were  a  few  moments 
of  thoughtful  silence  as  I 
probed  and  prodded  in  vain, 
"Daddy/'  she  went  on,  "t 
don't  want  to  move.  We 
haven't  lived  here  very  long 
and  I  like  it  here," 

"We're  not  moving,"  I 
protested.  "What  made  you 
think  something  like  that?" 

"I  heard  you  call  your 
room  a  shack,  and  I  thought 
since  you  didn't  like  it,  you 
might  want  to  move  again." 

I  laughed,  "That's  just  an 
expression.  All  radio  opera- 
tors call  their  rooms  'shacks.' 
tt  doesn't  mean  they  aren't 
nice  rooms," 

"Oh,"  she  replied.  "And  I 


heard  you  tell  someone  on 
the  radio  that  since  we  moved 
here  you  were  disappointed 
because  there  wasn't  much 
traffic.  I  thought  you  would 
tike  it  because  it's  so  easy  for 
me  to  cross  the  street  by 
myself." 

"Honey,  that's  a  different 
kind  of  traffic.  It  means  mes- 
sages on  the  radio." 

She    gave   me   a   quizzical 

glance.  "Then  we're  not 
moving?" 

"Not  a  chance." 

"Good.  If  we're  not  mov- 
ing, when  are  we  going  to  get 
the  fireplace?" 

"Where  did  you  get  that 
idea?" 

"I  heard  you  say  you  had 
so  many  logs  you  should  burn 
some  of  them.  So  I  figured 
we  Ye  getting  a  fireplace," 


u 
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"They're  a  different  kind 
of  log,"  I  said,  feeling  des- 
peration creeping  into  my 
voice. 

Another  , ,  ,  expression?" 
Yes,  I'm  afraid  so." 

"Is  that  like  a  riddle?" 

"Sort  of." 

"Guess  111  go  play/1  she 
announced. 

"Have  fun," 

She   paused  at   the  door- 
way. "Want  to  hear  a  riddle?" 
"Sure," 

"What  kind  of  radio  would 
you  eat  for  dinner?" 

"I  give  up." 

"Ham  radio,"  she  said,  and 
burst  into  laughter. 

I  laughed  politely  and 
went  back  to  the  rig.  That 
was  when  I  discovered  the 
loose  microphone  cord.  ■ 
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Rejuvenate  A  Pawnee! 


put  it  on  2 


Sherman  P.  WamzK4GRT 
424  NW  Lakeview  Drive 
Setting  FL  338 70 

Ceroid  F.  Shepherd  W41EV 

1803  Prospect  Street 
Sebrinz  FL  33870 


There  must  be  thou- 
sands of  HW-20 
"Pawnee"  two  meter  AM 
transceivers  gathering  dust 
in  active  ham  shacks 
throughout  the  country,  I 
can't  conceive  of  a  ham  so 


affluent  — or  so  unappre- 
ciative  of  mechanical 
beauty  — that  he  could 
discard  his  Pawnee  ir- 
respective of  his  need  for 
more  space.  The  Pawnee's 
cool  green  cover  adorned 
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Fig.  1. 
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by  dual  tuning  dials  and 
eight  chrome-plated 
(chrome!)  knobs  continues 
to  cry  out  for  recognition, 
even  after  twenty  years  of 
retirement. 

It's  little  wonder  that  my 
Pawnee  caught  the  eye  of 
'Shep"  Shepherd  W4IEV 
when  he  visited  my  shack 
to  discuss  an  equipment 
trade.  He  owned  a  twenty 
meter  beam  that  1  needed 
desperately,  I  offered  my 
Pawnee  in  exchange  when 
Shep  said  he'd  like  to  put  it 
to  use  on  the  two  meter  FM 
band. 

The  look  in  Shep's  eyes 
reassured  me  that  my 
Pawnee  would  be  gaining 
an  appreciative  owner.  So  I 
parted  with  it, 

I'm  glad  I  did.  Shep 
resurrected  the  old  warrior, 
gave  it  a  discriminator  and 
a  phase  modulator;  and  is 
now  using  it  quite  suc- 
cessfully to  hunt  repeater 
stations  throughout  cen- 
tral Florida. 

This  article  describes 
Shep's  modification.  Those 
of  you  who  were  fortunate 
enough  to  have  held  on  to 
your  HW-20s  can  make  the 
simple  changes  Shep 
recommends  and  experi- 
ence the  pleasure  that 
comes  with  operating  a 
continuously  tunable 
receiver  and  a  ten-Watt 
'rock-stable'     vfo-con- 
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trolled  transmitter  to  sam- 
ple  the   interesting   QSOs 

that  are  taking  place  daily 
on  numerous  repeater  sta- 
tions in  your  area. 

Modifying  the  Receiver 

Test  the  receiver  to  be 
certain  that  it  is  still 
operating  properly.  Tune  it 
to  a  station  on  the  air  or 
tune  it  to  a  signal  produced 
by  a  signal  generator.  If 
necessary,  troubles  hoot 
and  repair  the  receiver 
before  you  attempt  to 
modify  it  and  save  yourself 
at  least  one  headache. 

In  order  to  make  space 
for  the  two  new  terminal 
strips  required  in  the 
receiver  section,  remove 
the  external  speaker  phono 
jack  on  the  rear  apron  adja- 
cent to  tube  V6  The  wire 
leading  to  this  jack  may  be 
clipped  near  the  cable 
breakout  point  or  be  taped 
and  tucked  out  of  the  way. 

Remove  the  modulation 
monitor  slide  switch  and 
solder  the  black  wire 
leading  to  pin  #1  of  the 
switch  to  the  headphone 
jack  pin  #3.  Remove  the 
spaghetti-covered  lead 
that  connects  pin  #2  of  the 
switch  to  headphone  jack 
pin  #3.  The  gray  lead  that 
used  to  connect  to  switch 
terminal  #3  may  be  either 


Heath's  twenty-year-old  two  meter  AM  Pawnee  transceiver  is  just  too  beautiful  to 
become  a  museum  piece,  Ws  easy  to  recycle  it  for  operation  in  the  two  meter  FM  band. 


clipped  or  tucked  out  of 
the  way 

Remove  the  0.56  pF 
capacitor  connected  be- 
tween pin  #1  of  I F-4 
transformer  and  pin  #7  of 
V8.  Discard  this  capacitor. 

Refer  to  Fig.  1  for  a 
review  of  component  sym- 
bols used  by  Heath  Com- 
pany and  repeated  here  to 


Pans  List 

Receiver 

1  capacitor,  3  pFp  600  V  dc,  silver  mica 

1  capacitor,  39  pFt  600  V  dc,  sifver  mica 

2  capacitors,  15  pF,  600  V  dc,  silver  mica 
1  capacitor,  470  pFt  disc,  50  V  dc 

1  capacitor,  .0027  uF,  disc,  50  V  dc 

3  diodes,  1N34  or  equivalent 

2  resistors,  47k,  V*  W 

1  resistor,  20k,  V*  W 

2  terminal  strips  (see  note  below) 

Transmitter 

1  tube,  6J6  or  6C4 

1  tube  socket,  7-pin  miniature,  and  shield 

2  capacitors*  100  pF,  600  V  do,  silver  mica 
2  capacitors,  .02  uFf  500  V  dc,  disc 

2  resistors.  100k,  Va  W 
1  resistor,  10k,  V*  W 
1  resistor,  1k,  V*  W 
1  resistor,  4,7k,  1  W 

1  choke,  rf ,  2.5  mH 

2  terminal  strips  (see  note  below) 

Note:  Terminal  strips  may  be  customized  from  a  package  of  four 
(eight-lug  each)  strips  purchased  from  Radio  Shack  (#274-692)  and 
clipped  as  in  Fig.  2. 


TO  Pita  8-V13 
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Fig.  2,  A  package  of  four  terminal  strips  may  be  purchased 
from  Radio  Shack  (#274-692)  and  cut  with  diagonals  to 
give  the  above  configurations. 
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Fig*  3.  If  discriminator  and  first  audio  circuitry  after  modification. 


make  the  modification  in- 
structions easier  to  follow. 

Remove  the  lead  be- 
tween pin#1  of  IF-4  and  pin 
#6  of  V6  (note  the  diode 
section  of  V6  will  no  longer 
be  used), 

Remove  and  discard  the 
220k  resistor  connected 
between  lug  #2  of  IF-4  and 


pin#1  of  terminal  strip  NN. 

Remove  and  discard  the 
100  pF  capacitor  con- 
nected between  lug  #2  of 
IF-4  and  terminal  #3  of  strip 
NN  (ground). 

Remove  the  banded  end 
lead  of  the  diode  from  fug 
#2  of  IF-4  and  connect  this 
lead  to  lug  #4  of  terminal 


strip  PP  so  that  it  connects 
to  one  end  of  a  100k 
resistor- 
Remove  the  lead  end  of 
the  1  meg  resistor  con- 
nected to  lug  #2  of  IF-4  and 
bend  the  resistor  back  out 
of  the  way.  It  will  be  con- 
nected later  to  a  pin  on  a 


The  phase  modulator  is  installed  in  the  transmitter  section  shown  in  the  upper  left  corner. 
Components  needed  to  convert  the  AM  detector  to  a  discriminator  are  installed  in  the 
upper  right  compartment. 


new  terminal  strip 

Drill  6/32  screw  holes  in 

■ 

the  chassis  for  mounting 
terminal  strips  XX  and  YY 
on  the  left  side  and  rear 
chassis  skirts.  See  Fig.  1  for 
locations. 

Make  the  following  con- 
nections inside  the  receiver 
section  of  the  chassis: 

Solder  one  end  of  a  39  pF 

capacitor  to  terminal  #3  of 

IF-4. 

Solder  one  end  of  a  3  pF 
capacitor  to  the  same  (#3) 
terminal  of  IF-4, 

Solder  one  end  of  a  wire 
about  four  inches  long  to 
terminal  #2  of  IF-4. 

Solder  one  end  of  a  wire 
about  four  inches  long  to 
terminal  #1  of  IF-4, 

Solder  one  end  of  a  wire 
about  five  inches  long  to 
terminal  #1  of  strip  NN, 

Mount  components  on 
the  new  terminal  strips  XX 
and  YY  as  shown  in  Fig,  2. 
Mount  strips  XX  and  YY  as 
shown  in  Fig.  t. 

Solder  the  free  end  of 
the  39  pF  capacitor  to  ter- 
minal #5  of  strip  YY. 

Solder  the  free  end  of 
the  15  pF  capacitor  con- 
nected to  terminal  #2  of 
strip  XX  to  terminal  #5  of 
strip  YY. 

Solder  the  free  end  of 

the  20k  resistor  from  ter- 
minal #1  of  strip  XX  to  ter- 
minal #3  of  strip  YY. 

Solder  the  free  end  of 
the  3  pF  capacitor  from  pin 

#3  of  IF-4  to  terminals  of 
strip  YY. 

Solder  the  free  end  of 
the  1  meg  resistor  (which 
was  earlier  disconnected 
from  lug  2  of  IF-4)  to  ter- 
minal #1  of  strip  YY. 

Solder  the  free  end  of 
the  wire  coming  from  ter- 
minal #1  of  strip  NN  to  ter- 
minal #1  of  strip  XX 

Solder  the  free  end  of 

the  wire  from  pin  #2  of  IF-4 
to  terminal  #2  of  strip  XX. 
Check  to  be  sure  that  all 
connections    to   strips   XX 
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and    YY    have    been    sol- 
dered. 

Caution:  Be  careful  not 
to  substitute  capacitors 
larger  than  1 5  pF  across  the 
secondary  (pins  1  and  2}  of 
transformer  IF-4,  or  it  will 
be  impossible  to  tune  the 
transformer  during  align- 
ment of  the  discriminator. 

Aligning  the  Discriminator 

To  perform  the  align- 
ment, you  may  use  either 
the  receiver's  S-meter  or 
you  may  use  a  dc  vacuum 
tube  voltmeter  (VTVM). 
Use  of  the  VTVM  is  pre- 
ferred  since  small  in- 
crements of  change  may 
be  more  readily  seen  dur- 
ing alignment. 

If  you  are  using  a  VTVM, 
connect  its  negative  lead 
(connect  the  positive  lead 
to  the  chassis)  through  a 
100k  resistor  to  the  junc- 
tion of  three  com- 
ponents— the  diode,  the  1 
meg  resistor,  and  the  3  pF 
capacitor  — at  terminal  #1 
of  strip  YY,  This  is  the  avc 
voltage  which  will  be  of 
negative  polarity  and 
about  one  to  two  volts 
magnitude.  Noise  should 
cause  the  VTVM  to  peak  at 
about  0.2  volts. 

If  the  transceiver  were 
properly  aligned  before  the 
modification  project  was 
begun,  you  should  not 
have  to  adjust  any  in- 
termediate frequency 
transformers  except  IF-4, 
which  is  now  the  discrimi- 
nator transformer.  Refer  to 
Fig.  3, 

Allow  about  15  minutes 
for  warm-up  of  the  HW-20. 
Tune  the  transmitter  dial  to 
approximately  147  MHz 
and  set  the  "spot"  switch 
to  its  "on"  position,  With 
the  avc  switch  on  and  the 
"squelch"  control  set  fully 
counterclockwise,  tune  the 
receiver  to  the  transmit- 
ter's frequency.  Adjust  the 
receiver's  main  tuning  con- 
trol for  either  maximum 
VTVM  reading  or  max- 
imum S-meter  reading, 
(Note:  The  rf  gain  control 
should  be  set  to  its  max- 
imum clockwise  position.) 


Using  a  slug  tuning  tool, 
adjust  the  slug  nearest  the 
top  of  the  IF-4  transformer, 
tuning  it  for  maximum 
VTVM  or  S-meter  reading. 

Push  the  tuning  tool 
carefully  through  the  top 
slug  until  it  engages  the 
bottom  slug  of  IF-4.  Slowly 
turn  this  slug  in  the  direc- 
tion that  gives  an  increase 
in  noise  output  from  the 
transceiver's  speaker. 
There  should  be  a  buildup 
of  noise  until,  suddenly, 
the  receiver  quiets.  This 
null  is  very  sharp.  Adjust 
the  bottom  slug  on  both 
sides  of  this  null  until  max- 
imum quieting  is  achieved, 
then  carefully  withdraw 
the  tuning  tool  from  the 
transformer, 

Turn  the  "spot"  switch 
off  and  the  noise  should 
reappear.  Turning  the 
"spot"  switch  on  and  off 
should  alternately  quiet 
the  receiver  and  bring  up 
the  noise. 

If  you  can  find  a  strong 
two  meter  FM  signal  on  the 
air,  it  may  be  advan- 
tageous to  use  it  for  align- 
ment instead  of  using  the 
"spot"  signal  Be  sure  to 
tune  the  receiver  for  max- 
imum S-meter  reading  or 
maximum  VTVM  reading 
before  you  adjust  the  IF-4 
slug  for  a  null  (full 
quieting).  If  you  fail  to  do 
this,  maximum  S-meter 
reading  and  maximum  un- 
distorted  audio  output  will 
not  occur  at  the  same  spot 

If  the  receiver  dial  needs 
calibration  or  further  if 
alignment,  follow  instruc- 
tions contained  in  the 
Heath  manual- 
Modifying  the  Transmitter 

As  you  did  with  the 
receiver,  check  to  be  sure 
that  the  transmitter  por- 
tion of  your  HW-20  is 
operating  properly  before 
you  begin  this  modifica- 
tion procedure. 

Remove  crystal  sockets 
XI  through  X4  from  the  rear 
portion  of  the  chassis. 

Remove  the  wire  from 
the  100  pF  capacitor  at  the 
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crystal  selector  switch  and 
bend  it  back  out  of  the 
way.  It  will  be  connected 
again  later. 

Remove  the  crystal 
selector  switch  and  its 
mounting  bracket.  Neither 
will  be  used  in  this 
modification 

Using  a  5/8"  socket 
punch,  cut  a  hole  in  the 
chassis  in  the  space  that 
was  formerly  occupied  by 
crystal  socket  X1_  Insert 
the  tube  socket  punch 
draw-down  bolt  through 
the  crystal  socket  X1  hole 
that  is  located  nearest  the 
selector  switch  you  just 
removed 

Mount  a  seven-pin 
miniature  tube  socket  and 
shield  base  in  the  5/8"  hole 
next  to  the  filter  condenser 
can.  Position  the  socket  so 
that  pins  5,  6,  and  7  face 
the  rear  apron  of  the 
chassis  (see  Fig.  4). 

Solder  the  100  pF 
capacitor  lead  (formerly 
attached    to    the    crystal 


selector  switch)  and  a  four- 
inch  length  of  wire  to  pin 
#6  of  the  new  tube  socket. 
Solder  a  1  k  resistor  and  a 
.02  uF  disc  capacitor  com- 
bination to  pin  #7  of  the 
tube  socket. 

Solder  a  12-inch  length 
of  wire  to  pin  #4  of  the  tube 
socket.  The  free  end  of  this 
wire  will  be  connected 
later  to  pin  #4  of  V13. 

Place  a  ground  lug  under 
the  tube  socket  mounting 
screw  and  solder  it  to  pin 
#3  of  the  socket 

Solder  a  four-inch  length 
of  wire  to  pin  #1  of  the 
socket. 

Assemble  components 
on  terminal  strip  TT  as 
shown  in  Fig.  2  and  mount 
the  strip  adjacent  to  the 
new  tube  socket  (per  Fig. 
4).  Mount  terminal  strip 
WW  under  the  same 
mounting  screw  used  to 
secure  TT  and  position  it  as 
shown  in  Fig.  4, 

Solder  the  wire  from 
tube  socket  pin  #1  to  the 
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ungrounded  terminal  of 
strip  WW  Also  solder  a  100 
pF  capacitor  from  this 
ungrounded  terminal  to 
pin  #8  of  V1 3. 

Mount  rf  choke  L20  be- 
tween the  ungrounded  lug 
of  strip  WW  and  the  top 
terminal  of  coil  L11. 

Route  the  12  inch  long 
wire  from  pin  #4  of  the  new 
tube  socket  along  the 
chassis  apron  and  solder  its 
end  to  pin  #4  of  V13. 

Solder  the  lead  from  pin 
#6  of  the  tube  socket  to  ter- 
minal #1  of  strip  TT. 

Solder  the  free  end  of 
the  1k  resistor/. 02  uF 
capacitor  combination 
connected  to  pin  #7  of  the 
tube  socket  to  terminal  #2 
(ground)  of  strip  TT. 

Solder  the  inner  con- 
ductor of  a  small  shielded 
cable  or  coax  cable  to  ter- 


Fig,  5. 

minal  #5  of  strip  TT  and 
solder  the  braided  shield  to 
terminal  #2  of  TT.  Route 
this  cable  through  the 
grommet  used  to  bring  the 
main  harness  wiring  into 
the  rf  section  of  the 
transmitter.  It  will  be  a 
close  fit  so  use  an  awl 
(carefully)  to  aid  your 
pushing  the  shielded  cable 
through  the  grommet 

Remove  the  brown  lead 
from  feedthrough  FT-14  on 
the  audio  section  side  (not 
the  vfo  side)  of  the  feed- 
through.  This  brown  lead 
comes  through  grommet  B 
(which  is  located  in  the 
audio  section)  from  the 
modulation  transformer. 

Solder  one  end  of  a  4.7k, 
1  W  resistor  to  terminal  #4 
of  the  push-pull  "PA" 
switch  (see  Fig.  5).  Solder  a 
wire  to   this   same   switch 


terminal  #4  and  connect  it 
to  feedthrough  FT-14  from 
which  the  brown  lead  was 
removed. 

Solder  the  brown  wire 
from  the  modulation 
transformer  to  the  free  end 
of  the  4.7k  resistor.  Also 
solder  the  center  wire  of 
the  shielded  lead  coming 
from  the  rf  section  to  this 
4.7k  resistor  lead.  Solder 
the  cable's  shield  to  the 
nearest  available  ground 
lug. 

Insert  a  6J6  tube  in  the 
new  miniature  tube  socket 
and  slide  a  tube  shield  over 
the  tube. 

Transmitter  Alignment  and 
Audio  Adjustment 

Turn  the  transceiver  on 

and  allow  it  to  warm  up  for 
several  minutes,  Tune  the 
transmitter    dial    to    147 


MHz.  Set  the  VTVM  to 
read  a  negative  dc  voltage 
on  its  15-volt  range.  Con- 
nect the  negative  probe  in 
series  with  a  100k  resistor 
to  pin  #8  of  VI 3  The 
positive  probe  should  be 
connected  to  the  chassis. 

To  better  understand 
this  procedure,  refer  to  Fig. 
6  for  the  following  opera- 
tions. 

Connect  the  microphone 
to  the  transceiver  and  press 
its  push-to-talk  switch,  (An 
alternative  to  this  step  is  to 
slide  the  "AM  CW"  switch 
to  its  "CW"  position  ) 

Adjust  the  slug  in  coil 
L10  for  maximum  indica- 
tion on  the  VTVM. 

Release  the  push-to-talk 
switch  (or  slide  the  "AM- 
CW"  switch  to  its  "AM" 
position). 

Remove  the  resistor  and 
negative  probe  from  pin  #8 
of  V13  and  attach  them  to 
pin  #2  of  the  same  tube 
(V13). 

Activate  the  micro- 
phone switch  (or  "AM-CW" 
switch)  and  tune  coil  L11 
for  maximum  indication  on 
the  VTVM.  Release  the 
mike  switch  (or  "AM-CW" 
switch). 

Switch  the  VTVM  to  its 
15-volt  ac  range  and  attach 
the  VTVM  resistor/probe 
combination  to  terminal  #5 
of  strip  TT  (audio  line  com- 
ing from  the  modulation 
transformer).  Rotate  the 
modulation  level  control 
located  on  the  rear  skirt  of 
the  chassis  to  its  fully 
counterclockwise  position. 

Press  the  microphone 
switch,  andr  as  you  talk  in  a 
normal  voice  into  the  mike, 
advance  the  modulation 
level  control  clockwise  un- 
til you  get  an  eight-  to  ten- 
volt  indication  on  the 
VTVM.  Unless  the  trans- 
ceiver was  in  need  of  align- 
ment prior  to  the  modifica- 
tion, no  further  adjustment 
should  now  be  necessary 
If,  however,  transmitter 
alignment  is  required,  refer 
to  the  HW-20  manual  and 
proceed  as  directed. 

If  another  two  meter  FM 
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receiver  is  available,  listen 
to  your  HW-20  as  you 
touch  up  the  modulation 
control  to  be  sure  that 
overdeviation  and  distor- 
tion do  not  occur 

Final  adjustment  of  the 
modulation  level  control 
can  be  made  on  the  air  as 
you  are  checking  the 
transceiver's  operation 
while  talking  to  another 
station. 

On-the-Air  Operation 

It's  a  simple  matter  to 
set  the  transmitter's  fre- 
quency for  simplex  opera- 
tion. You  merely  beat  the 
transmitter  signal  against 
the  incoming  signal  by 
using  the  "spot"  switch 
and  adjust  the  transmitter 
dial  to  obtain  a  zero  beat 

If  you  own  a  frequency 
counter,  use  it  to  tune  the 
transmitter  frequency  to 
"bring  up"  a  nearby 
repeater.  If  you  don't  have 
a  counter,  you  can  get  by 
very  well  without  it.  It's 
possible  to  activate  most 
repeaters  merely  by  tuning 
the  Pawnee  transmitter  to 
their  receive  frequencies, 
relying  solely  on  the  dial 
calibration  for  hitting  the 
repeater. 

If,  after  you  "trip"  the 
repeater,  you  receive  a 
report  that  you  are  slightly 
off  frequency,  adjust  the 
main  transmitter  knob  to 
slide  up  or  down  the  band 
to  hit  the  repeater  receive 
frequency  exactly, 

A  Footnote 

With  the  modification 
described  above,  you  can 
have  a  hot  transceiver  that 
is  capable  of  working  any 
of  the  thousands  of  two 
meter  FM  repeaters  that 
are  now  operating 
throughout  the  country. 

The  modified  HW-20  is 
primarily  a  rig  to  be  used  in 
the  shack.  But,  if  you 
prefer  to  operate  mobile, 
the  Pawnee's  receiver  and 
vfo  are  certainly  stable 
enough  to  serve  you  well  in 
that  capacity 

Shep's  modified  Pawnee 
has  been  operated  on  the 


air  in  central  Florida  for 
several  months  and  has 
proved  to  be  more  than 
satisfactory.  Modulation 
reports  received  thus  far 
have  been  flattering  The 
10-Watt  output  has  pro- 
duced a  signal  strong 
enough  to  trigger  most 
repeaters  operating  within 


a  100-mile  diameter. 

If  you  have  an  HW-20 
occupying  shelf  space  in 
your  shack,  dust  it  off  and 
move  it  into  your  active 
equipment  lineup 

Just  the  name  "Pawnee" 
conjures  up  visions  of  an 
American  Indian  brave 
whose    territorial    domain 


encompasses  the  great 
hunting  ground  in  the  sky 
As  you  will  find  when  you 
recycle  your  Pawnee,  it  has 
much  scouting  to  do 
before  it  is  ready  to  be 
placed  atop  its  burial 
mound  and  commended  to 
the  care  of  the  Great  Spirits 
beyond  ■ 
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Fig.  6.  Vfo,  modulator,  and  multiplier  circuitry  after  modification. 


A  close  inspection  of  the  compartment  in  the  upper-left  quadrant  shows  the  phase 
modulator  tube  socket  and  two  terminal  strips  that  were  added  to  modify  the  Pawnee 
transmitter 
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You  hove  worked  hord  for  your 
money — don't  gamble  when 

you  buy  that  next  rig,  antenna 
or  even  accessories.  Contact  C&A  where  they 
have  been  serving  the  amateur  and  commercial 
market  for  almost  two  decades.  C&A  can  offer  you 
the  best  prices  plus  the  assurance  that  they  will  be 
there  to  bock  up  your  purchase  with  their  staff  of 
experienced  LICENSED  technicians  and  a  genuine 
desire  to  add  your  name  to  their  long  list  of 
satisfied  customers. 

CALL  OR  WRITE  for  all  your  needs  to: 


C&A  Electronic  Enterprises 

Distributors  of  Commercial  and  Amateur  Radio  Equipment 


C88 


Two  locations  to  serve  you  better: 

22010  5.  Wilmington  Ave.,  Suite  105 
Carson,  CA  90745 
(213)834-5868 


5773  Ovefland 
Boise,  Idaho  83705 
(206)  377  5274 
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James  E.  Seidel  WA6FEI 
1066  N,  Westside  St. 
Forterviile  CA  93257 


High  Seas  Adventure 

Ham  Style 

part  I 


Photos  by  Jules  Wtsnglare  W6YO 


For  Jules  Wenjlare  W6Y0,  the  Yankee  Trader,  of  the 
Windjammer  Cruises,  Miami  Beach,  Florida,  was  home  for  his 
1 0-month  around- the -world  cruise.  The  Trader,  pictured  here 
somewhere  in  the  West  Indies,  stopped  at  some  53  ports 
around  the  globe  on  her  30,000-mile  search  for  adventure  to 
strange  and  exotic  ports  of  calf.  For  Jules,  it  could  be  coifed  a 
worldwide  DXpedition. 


To    embark    on    a    10- 
month  around-the- world 

cruise  to  strange  and  exotic 
ports  of  call  is  true  adventure 

in  itself.  But  if  you  take 
amateur  radio  and  put  the 
two  together,  you  have  the 
greatest  sea  experience  and 
personal  search  for  adventure 
ever  possible.  For  one  ham, 
this  rare  opportunity  is  no 
longer  a  dream. 

lules  WL-nglare  W6YO  set 
sail  on  February  15,  1977, 
from  Freeport  in  the 
Bahamas  aboard  the  Yankee 
Trader  to  chase  adventure, 
exploru  the  wonders  of  the 
world,  and  operate  amateur 
radio  from  the  four 
corners  of  the  globe.  This 
voyage  visited  the  ports  and 
countries  of  Haiti,  Balboa, 
C.Z.,  Ecuador,  Galapagos, 
Tahiti,  Fiji,  and  American 
Samoa,  with  several  stops  in 
between,  The  Trader  also 
docked  at  Singapore,  Mada- 
gascar, and  South  Africa, 
some  fifty-three  ports  in  ail, 
before  the  cruise  headed  back 
to  the  Bahamas  and  Jules 
took  a  flight  home  to  Cali- 
fornia, 

Jules  met  many  an  ama- 
teur radio  operator  on  a  face- 
to-face  basis  during  this  trip. 
One  of  those  was  Father  Dave 
Reddy  CE0AE  on  Easter 
Island.  If  you  have  read 
"Pitcairn  Island       an  inside 


look  at  VR6TC,"  which  I 
wrote  for  the  March,  1977, 
issue  of  73,  youll  know  all 
about  Tom  Christian,  a  direct 
descendant  of  Fletcher 
Christian  of  (IMS  Bounty 
fame.  Jules  spent  almost  two 
days  on  Pitcairn  with  lorn 
and  his  family. 

I  may  be  a  ham  and  I  may 
be  a  writer,  but  I'm  not  a 
magician.  Sor  before  I  go  any 
further  and  you  begin  to 
wonder  how  I  have  corm1  up 
with  so  much  detail  about 
this  trip,  I'll  let  the  cat  out  of 
the  bag  -  right  here, 

Jules  and  I  know  each 
other,  personally,  and  we 
made  prior  arrangements  h>i 
the  writing  of  this  article.  I 
made  several  contacts  with 
him  as  W6YO/MM  and  re- 
ceived several  of  his  letters 
from  different  ports,  but  the 
main  system  for  information 
has  been  through  cassette 
tapes  he  made  of  the  trip  at 
intervals  along  the  way.  These 
have  given  me  more  inter- 
esting material  than  I  can 
possibly  use  here.  It  took 
over  eighty  hours  to  tran- 
scribe twenty-five  90-minute 
tapes  and  eight  hours  to  view 
and  edit  photos  from  thirty 
boxes  of  color  slides.  The 
results  are  what  you  will  read 
here.  I  only  wish  that  every- 
one could  have  had  the 
chance  to  hear  the  trip  as  I 
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have.  It  was  most  enjoyable, 

With  a  15  and  20-meter 
dipole  antenna  at  about  100 
feet,  a  heavy-duty  battery 
and  charger  for  emergency 
power,  his  Swan  350,  an 
Atlas  21  OX  —  on  loan  cour- 
tesy of  the  Atlas  people  in 
Oceanside  CA  -  and  every- 
thing set  up  in  cabin  25, 
stern,  portside,  Jules  and  the 
Yankee  Trader  were  sailing  en 
route  to  their  first  port  of  call 
—  Cape  Haitien,  Haiti,  West 
Indies. 

jules's  first  contact  at  sea 
as  W6YO/MM  was  with  a 
French  station.  He  said  he 
worked  both  Australia  and 
New  Zealand  on  long  path;  he 
also  worked  South  Africa,  He 
said  he  made  contact  with  an 
operator  aboard  a  cruise  ship 
from  England  that  had  just 
left  New  Caledonia  on  her 
way  to  Fiji  with  1300  passen- 
gers and  a  crew  of  800.  That's 
a  lot  more  than  the  50 
passengers  aboard  the  Trader. 

When  the  ship  arrived  at 
the  rugged  north-central  coast 
of  Haiti,  it  was  in  a  drizzling 
rain,  and  Jules  didn't  get  to 
take  the  sight-seeing  tours  he 
had  planned.  However,  he  did 
get  /to  go  to  an  American 
religious  broadcast  station, 
4VEH.  The  transmitters  there 
were  the  old  vintage  type  and 
air  cooled.  The  station  has  a 
combined  power  output  of 
27,000  Watts.  One  of  the 
antennas  was  a  two-element 
tri-band  quad  up  about 
seventy-five  feet,  fed  directly 
with  large  coax. 

"Cape  Haitien,tr  Jules 
wrote,  "is  where  Christopher 
Columbus,  in  the  year  1492, 
made  a  landing  and  lost  his 
flagship,  Santa  Maria*  The 
crew  remained  ashore,  and, 
when  Columbus  came  back 
the  following  year  to  pick 
them  up,  there  was  no  sign  of 
their  existence.  This  was 
when  the  Indians  were 
cannibalistic." 

Jules  did  get  to  see  some 
of  the  city,  and  on  the  last 
evening  in  port  he  took  in  a 
voodoo  dance.  "The  per- 
former danced  around  on 
broken  glass  bottles,  fire 
ashes,  and  set  torches  of 
flame  against    his  head  and 


body*  Of  course/'  Jutes  men* 
tioned,  "he  had  drunk  some 
potent  alcohol  before  per- 
forming. From  our  in  side- the* 
ring  view,  we  could  really 
smell  ft" 

The  ship  sailed  on  Mon- 
day, the  21st,  to  Port-au- 
Prince,  the  capital  of  Haiti. 
Upon  arrival,  Jules  mentioned 
seeing  two  400- foot  towers 
which  he  believes  were  part 
of  the  U.S.  Marine  station  of 
long  ago.  The  antenna  was  of 
the  cage  type  and  the  end 
insulator  n  ear  the 
ground  was  about  seven  or 
eight  feet  long  with  corona 
rings  eighteen  inches  in 
diameter.  Jules  said  he  used 
to  work  HH7Cof  the  Marines 
here  in  the  30s  and  relayed 
messages  to  his  home  in 
Pennsylvania, 

Jules  viewed  the  Presi- 
dent's Palace,  downtown, 
where  there  bristled  the  latest 
looking  towers  and  antennas 
of  an  elaborate  communica- 
tions system.  The  government 
buildings  were  very  im- 
pressive —  all  white  with  gold 
domes. 

Since  U.S.  hams  can't 
operate  amateur  radio  in 
most  foreign  ports,  Jules 
always  welcomed  getting 
back  to  sea.  While  en  route  to 
Martinique  Island,  it  was 
radio  time,  again.  He  worked 
Archie  K4IBO  in  Miami, 
where  he  had  stayed  a  couple 
of  weeks  before  this  trip 
began,  He  also  worked  VK 
land  and  two  Israeli  stations 
along  with  some  stateside 
contacts.  It's  amazing  what  a 
simple  dipoie  can  really  do, 

Jules  made  contact  with 
Austin  VP2DAJ.  "He  spoke 
perfect  English/*  Jules  stated. 
"There  were  five  visitors  in 
the  cabin  and  Austin  really 
did  an  excellent  job  of  de- 
scribing the  island  of 
Dominica,  The  QSO  lasted 
over  an  hour.1' 

The  Trader  sailed  "about 
twelve  to  fifteen  miles  north 
of  Aves  Island,  a  tiny  island 
about  300  by  50  yards  and 
eight  feet  high,  where,  in 
August  of  1958,  I,  along  with 
Danny  Weil  of  the  famous 
Yasme  DXpedition  and  two 
YV  hams  stayed  one  week  to 


This  is  Trans  Wortd  Radiot  a  religious  shortwave  broadcast 
station  on  Bonaire  /stand,  Jutes's  interest  in  broadcasting  is 
due  to  his  association  with  the  Voice  of  America  in  Delano, 
California,  He  was  employed  at  the  VOA  prior  to  his 
retirement  Jules  spent  many  hours  at  TWR  viewing  the 
transmitter  setup 


activate  YV0AB.  It  was  some 
experience  for  me/1  Jules 
wrote,  "sailing  there  and  back 
for  one  week  from  St 
Thomas  in  the  Virgin  Islands 
where  Dick  KV4AA  was 
directing  the  Yasme  original 
operations," 

After  almost  a  thousand 
miles  of  sailing  across  the 
Caribbean  Sea,  the  Trader 
dropped  anchor  at  Fort-de- 
France,  Martinique,  next  to 
the  Yankee  Clipper}  another 
Windjammer  cruise  ship. 
Within  a  short  time,  the 
Trader  was  placed  in  dry  dock 

for  standard  procedure  certi- 


fication and  repairs.  They  had 
planned  on  doing  this  later  m 
Singapore  but  decided  to  stop 
here  instead.  The  workers 
here  arc  welded  dozens  of 
zinc  plates  to  the  ship's  hull 
to  prevent  electrolysis  from 
eating  holes  in  her. 

When  the  ship  arrived 
here,  Jules  had  made  140 
contacts  with  all  continents, 
eight  long-path  contacts  into 
VK  and  ZL  land,  and  some 
thirty  phone  patches  for 
passengers  aboard  ship.  Since 
he  couldn't  operate  in  port, 
he  spent  a  lot  of  time  work- 
ing on  the  antenna  system, 


The  Trader  as  she  Journeys  through  one  of  the  many  hcks  in 
the  Panama  Canal.  There  are  six  locks  that  either  raise  or  lower 
a  ship  as  it  travels  nearly  50  miles  in  10  hours  from  the 
Atlantic  Ocean  to  the  Pacific.  Jules  stated,  "It  was  an 
interesting  and  scenic  trip." 
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Father  Dave  Reddy  CE0AE  on  Easter  Island,  Father  Dave  (as 
he  prefers  to  be  called)  is  a  member  of  the  A  7  Operator's  Club 
and  the  holder  of  the  Eagle  Scout  Award.  He  is  world 
renowned  and  sought  after  as  a  ham  operator.  Father  Dave  is 
the  pastor  of  Santa  Cruz  Church  on  Easter  Island. 


Jules  had  previously  made 
up  everything  for  a  rota  table 
two-element    quad,     but     it 

didn't  get  installed.  It  rained 
too  much  and  he  didn't  like 
the  idea  of  hanging  from  a 
bosun's  chair  for  such  a  diffi- 
cult installation.  He  did,  how- 
ever, put  up  an  antenna  on 
top  of  the  135-foot  foremast 
-  a  touchy  situation  at  that 
height  swinging  from  that 
bosun's  chair.  He  said  there 
were  two  confident  people 
handling  the  control  ropes 
from  the  bottom.  Jules  said, 
"It  was  an  exhausting  job  to 
install  the  antenna,  connec- 
tions, and  coax." 

After  a  week  in  port,  the 
ship  set  sail  for  Bequia,  a 
small  British  island.  He  re- 
ported seeing  several  beauti- 
ful sailing  yachts  here  in  the 
harbor  from  all  over  the 
world.  And,  for  the  first  time 
in  ten  years,  he  went  snorkel- 
ing.  *The  visibility  wasn't  too 
good,"  Jules  said.  "The  view 
under  water  was  a  little  dis- 
appointing." 

It  rained  the  following 
day,  and  he  didn't  go  any- 
place. He  did  report  meeting 
a  retired  California  school 
teacher  who  was  on  a  scholar- 
ship tour.  She  was  a  ham  but 
didn't  mention  the  calk  The 
rig  she  had  with  her  had  gone 
out,  so  Jules  took  some 
messages    and    later    relayed 


them  back  to  relatives  in  the 
States  advising  them  that 
everything  was  alright  and  she 
was  trying  to  get  the  equip- 
ment repaired. 

The  stops  at  some  of  the 
ports  visited  were  of  short 
duration  and  very  little 
occurred  in  Jules1*  reporting. 
After  leaving  Bequia,  he 
handled  some  phone  patches 
and  did  some  remodeling  of 
the  equipment  shelves. 

There  are  double  bunks  in 
cabin  25.  Jules  slept  on  the 
bottom  and  used  the  upper  as 
a  storage  area  for  some  extra 
gear  and  baggage.  He  bought 
a  small  folding  chair  in 
Florida  to  use  at  his  operating 
table.  He  said  the  small 
trickle  battery  charger  wasn't 
keeping  the  battery  up 
enough.  To  make  matters 
worse,  the  alarm  clock  he 
bought  for  the  trip  lasted  two 
days, 

Bonaire  is  about  1 50  miles 
off  the  coast  of  Venezuela, 
slightly  northwest  of  Caracas. 
This  was  the  last  stop  for  the 
Trader  before  heading  for  the 
Canal  Zone.  While  eating 
lunch  here  aboard  ship,  Jules 
had  a  visit  from  an  engineer 
and  his  two  sons  from  Trans 
World  Radio,  a  religious 
shortwave  station  on  the 
island.  The  engineer  was 
Chuck  PJ4CR.  They  were 
given  a  tour  of  the  ship  and 


the  radio  shack.  A  little  later, 
two  more  hams  and  their 
families  came  aboard  and  re- 
ceived the  guided  tour. 

Jules  took  a  tour,  also.  His 
went  to  Trans  World  Radio, 
He  said  it  was  quite  impres- 
sive with  its  550- foot  towers 
with  changeable  direction 
capability.  The  full  power 
capacity  of  the  station  is  3 
megawatts.  They  rewind  their 
own  transformers  here,  as  it's 
cheaper  than  buying  new 
ones.  They  also  have  their 
own  riggers  who  climb  these 
huge  towers  every  week, 
apparently  for  inspection* 
Jules  said  he  spent  a  great 
deal  of  lime  at  the  station. 

Jules1*  fascination  with 
broadcast  stations  is  attrib- 
uted to  his  association  with 
the  Voice  of  America  in 
Delano,  California.  He  was 
employed  there  for  about 
nine  years  before  retiring  in 
December  of  1976.  I  took  a 
tour  of  that  station  and  can 
say  that  it  was  fascinating  to 
sec  the  setup  for  each  individ- 
ual transmitter  and  the  ante n- 
na  systems  used.  Modulation 
transformers  that  stood  six 
feet  tall,  tubes  that  were 
rated  at  100,000  Watts,  and 
miles  of  copper  tubing  for  the 
antenna  transmission  lines.  It 
is  also  of  interest  that  about 
half  the  employees  at  the 
VOA  are  hams. 

After  leaving  Bonaire, 
Jules  handled  several  phone 
patches  for  some  of  the  pas- 
sengers* Tor  one  person,  I 
made  six  different  efforts  at 
six  different  locations  with- 
out any  answer  by  phone,  It 
was  disappointing  that  he 
couldn't  find  anyone  at  home 
for  those  numbers," 

Jules  had  been  at  sea  for 
one  month  now  as  they 
headed  for  Cristobal,  Canal 
Zone.  He  worked  Hal  KZ5HP 
and  totd  him  that  the  Trader 
would  be  arriving  in  several 
hours*  When  it  did  arrive,  he 
met  Hal  and  his  XYL,  Norma, 

Jules  went  to  the  U.S.  post 
office  and  made  arrangements 
to  pick  up  mail  for  Pitcairn 
Island,  A  month  before, 
another  ship  had  picked  up 
over  two  dozen  bags  for  the 
island  This  time  there  were 


only  two  —  about  fifty 
pounds.  In  addition  to  this 
mail,  the  Trader  had  some 
freight  aboard  for  Pitcairn. 

Before  the  Trader  sailed 
through  the  Canal  itself,  Jules 
took  a  train  ride  along  the 
Panama  Canal  and  through 
the  jungle.  He  stopped  at 
Fort  Clayton  for  a  visit  but 
gave  no  details. 

While  going  through  the 
Panama  Canal,  the  pJ ssengers, 
and  any  person  within  several 
miles,  received  quite  tin  enter- 
taining surprise.  Jules  men- 
tioned that  four  or  five  G130 
planes  dropped  hundreds  of 
paratroopers  from  their 
bellies.  The  sky  was  filled 
with  descending  white  para- 
chutes. It  was  a  very  unusual 
treat 

After  going  through  the 
three  stages  of  Gatun  Locks, 
the  ship  had  been  elevated  to 
Gatun  Lake,  85  feet  above 
sea  level.  About  thirty  miles 
across  the  lake,  Pedro  Migual 
and  two  Miraflores  Locks 
lowered  the  Trader  back 
down  to  sea  level.  The  trip 
from  the  Atlantic  to  the 
Pacific  Ocean  took  about  10 
hours.  Jules  stated,  "It  was  an 
interesting  and  scenic  trip." 

When  the  Trader  docked 
at  Balboa,  CZ.,  some  of  the 
passengers  had  a  desire  for  — 
ice  cream?  Yes,  homemade 
ice  cream.  They  pooled  some 
money  and  —  you  guessed  it 
-  Jules  was  elected  to  go 
after  the  ingredients. 

He  said  he  couldn't  locate 
case  lots  of  powdered  milk  so 
he  bought  six  large  boxes  of 
KLIM  (KLIM  is  milk  spelled 
backwards).  He  said  he  re- 
members buying  KLIM  in 
Turkey  back  in  the  1 940s.  He 
also  bought  some  pure 
Hershey  chocolate  for  the 
topping  along  with  the  re- 
maining ingredients  and  two 
ice  cream  mixers.  It  took  a 
couple  of  hours  to  locate  all 
the  items  needed,  and  the 
taxi  bill  alone  came  to  $1Z 
About  10  pm  that  night, 
aboard  the  Trader,  the 
passengers  ate  homemade  ice 
cream.  "It  was  a  little  bit 
soft,1'  Jules  commented,  "but 
good/' 

While    in    port,   Jules  did 
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Get  into  "220"  Mobile 
the  Easy  Way  with  Midland 

Midland  has  a  pair  of  proven  performers,  crystal  controlled  or 
P.L.L.  synthesized  . . .  both  designed  to  be  easy  on  the  pocketbook 


To  start  with,  here's  Midlands  Model  13-509, 
It's  a  compact  rugged  mobile  with  capacity 

for  12  ciystal-controlled  channels.  The  '509* 
transmits  with  10- watt  or  l*watt  output  Its  re- 
ceiver has  a  dual  gate  MOS  FET  front  end 
with  hi-Q  resonator  and  ceramic  filters.  There 
are  SWR  and  polarity  protection  circuits, 
internal  DC  filtering  and  electronic  switching. 
With  its  jack  for  optional  tone  burst  and  dis- 
criminator meter,  the  "50£T  has  even  been 
the  basis  for  many  repeaters, 

Midland  s  choice  alternative  in  "220"  is  RLL 
synthesized  Model  13-513.  Here's  advanced 
design  with  modular  construction  and  digital 
frequency  readout  Its  programmed  for  500 


frequencies  between  220  and  225  MHz,  with  a 
5  KHz  shift  up  giving  500  more  . .  .  and  4 
offsets  are  available  for  repeater  use.  The  re- 
ceiver has  a  multiple  FET  front  end  with 
monolithic  crystal  and  ceramic  filters.  The 
transmitter  switches  for  20- watt,  10-watt  or 
2-watt  output  With  automatic  SWR  and  polar- 
ity protection,  internal  DC  filtering,  electronic 
switching  and  a  jack  for  tone  burst  and  dis- 
criminator meter,  the  "513"  is  a  very  desirable 
"220"  mobile  ((tor  base. 

Pair  either  of  Midlands  "220"  mobiles  with 
Midland's  trunk/ roof  mount  or  magnet  mount 
antennas  (Models  18-950  and  18-951)  for 
top-notch  performance  on  the  band. 


AM 


'AilDLAND 

J  ^INTERNATIONAL 


For  more  about  Midland  "220"  Mobile,  write:  Midland  Amateur, 
RO.  Box  1903,  Kansas  City,  Missouri  64141 


M41 


115 


some  more  antenna  work.  He 
cut  down  one  antenna  and 
put  up  another  one  for  1 5 
meters  at  the  135-foot  height. 
He  was  up  there  for  almost 
three  hours.  The  next  day,  he 
went  up  for  another  three 
hours  to  complete  the  in- 
stallation. The  first  1 5  meter 
antenna  didn't  want  to 
cooperate  on  the  swr.  No 
matter  what  he  did  to  it,  the 
swr  wouldn't  come  down 
below  a  5  to  1  reading.  He 
said  the  steel  ship  must  have 
something  to  do  with  the 
problem.  On  20,  the  swr  is  1 
to  1.2  and  real  hot. 

Before  the  ship  left,  he 
met  Ernst  KZ5EK,  a  doctor 
who  works  for  the  U.S. 
Public  Health  Service-  Jules 
went  to  his  home,  met  his 
XYL,  and  saw  the  ham  room. 

After  leaving  Balboa,  Jules 
made  his  first  15  meter  con- 
tact of  the  trip.  He  was 
tuning  up  the  rig  when  John 
W6UZ  broke  in  and  said,  "Is 
that  you,  Jules?'1  John  and 
Jules  are  very  good  friends 
and  have  been  meeting  on  20 
almost  every  day.  John  is 
with  the  VOA  in  Delano, 

Later  that  evening,  contact 
was  made  with  Bud  HCSGI 
on  Galapagos  Island.  Jules 
told  him  that  some  of  the 
passengers,  including  himself, 
were  going  to  make  a  special 
trip  there  by  charter  plane 
from  Ecuador  since  the 
Trader  wasn't  scheduled  to 
stop  at  the  island.  Jules  made 
several  other  contacts,  then 
ran  a  few  more  phone  patches. 

Apparently  it  is  a  custom 
to  celebrate  or  have  a  party 
when  a  ship  crosses  the 
equator.  The  Trader  was  no 
exception,  and  it  must  have 
been  one  of  the  most  exciting 
times  Jules  had.  He  was 
laughing  so  hard  when  he 
recorded  the  details  that  I 
couldn't  get  enough  informa- 
tion to  put  down.  I  do  know 
that  everyone  was  dressed  up 
in  an  unusual  fashion  and  a 
couple  of  the  passengers  had 
mop  heads  for  wigs.  Jules 
acted  as  a  surgeon  and,  from 
what  I  understand,  was  the 
life  of  the  whole  thing. 

Guayaquil      (pronounced 

Y-Keil),     Ecuador,     is     just 


below  the  equator  and  inland 
about  forty  miles,  When  the 
ship  arrived,  Jules  learned 
that  someone  was  looking  for 
him  on  the  pier.  It  was  Ray 
HC2JX  and  his  XYL,  Helen 
HC2HV,  After  a  very  nice 
conversation,  the  hospitality 
of  these  two  amateur  radio 
operators  was  graciously 
extended  to  Jules  and  seven 
other  passengers.  They  all  — 
how,  I  don't  know  —  piled 
into  Ray's  car  and  for  the 
next  two  hours  were  given 
the  grand  tour  of  the  city  of 
Guayaquil.  They  went  every- 
place,  with  a  few  stops  to  get 
out  and  stretch  their  legs. 
With  four  people  in  the  front 
and  six  in  the  back,  I  think 
some  laps  must  have  been  a 
little  tired. 

That  evening,  after  the 
excursion  around  town,  Ray 
and  Helen  further  demon- 
strated the  hospitality  so 
often  found  in  the  ham 
fraternity  with  an  invitation 
to  dinner*  Jules  went  to  their 
beautiful  penthouse-type 
apartment  "It  was  absolutely 
elaborate,"  Jules  said,  "and 
the  dinner  was  exquisite."  He 
said  it  was  one  of  the  best- 
served  and  most  enjoyable 
dinners  he  had  ever  eaten. 

The  Galapagos  island 
group  is  650  miles  west  of 
Ecuador  and  was  once  known 
as  the  "Enchanted  Isles." 
Galapago  is,  of  course, 
Spanish  for  tortoise.  The 
Galapagos  turtles  on  the 
island  grow  as  large  as  five 
hundred  pounds.  The  iguana, 
a  lizard,  sometimes  up  to  four 
feet  long,  is  the  most  fan- 
tastic of  all  the  animals  on 
this  15  island  group.  On 
Tuesday,  March  29,  Jules  and 
several  other  people  left  by 
plane  from  Ecuador  and, 
within  two  and  one  half 
hours,  landed  on  Santa  Cruz 
in  the  Galapagos  Islands. 

Aboard  a  45-foot  ketch 
called  the  Suliday,  they  took 
a  tour  of  several  of  the  islands 
over  the  next  few  days.  On 
one,  Jules  said,  "Some  of  the 
seals  wouldn't  let  the  people 
pass  on  the  path,  so  everyone 
had  to  go  around  them.  There 
were  at  least  100  seals  and 
numerous  iguanas.  A  bull  seal 


held  everyone  at  bay  and 
even  chased  some  of  the 
party."  Jules  mentioned  that 
he  was  one  of  the  first  to  get 
by  the  big  bull  seal  and  one 
of  the  men  that  followed 
came  very  close  to  getting 
caught  by  a  pair  of  unwel- 
coming jaws. 

Jules  described  one  of  the 
islands  as  having  pink  sand. 
He  said  it  was  almost  as  fine 
as  talcum  powder.  If  you  got 
it  in  your  hair  while  swim- 
ming it  was  very  hard  to  get 
out  On  yet  another  island,  he 
went  snorkeling  again,  it 
must  have  been  the  fact  that 
one  could  see  up  to  1 50  feet 
deep  that  persuaded  him  to 
go.  He  said  everyone  else 
refused  -  there  were  sharks 
in  the  area.  After  seeing  the 
movie  Jaws,  I  wouldn't  have 
even  stuck  my  big  toe  in  that 
water. 

Jules  met  Rolf  HC8WW  on 
Floreana.  Rolf  was  born  there 
in  the  Galapagos  Islands.  "A 
real  nice  fellow,"  Jules  said, 
"who  could  really  talk 
radio.'  * 

When  they  arrived  at  Santa 
Cruz,  Jules  went  to  the 
Darwin  Research  Station.  He 
visited  the  pens  where  some 
of  the  large  turtles  arc  kept. 
These  turtles  are  so  big  that  a 
child  can  sit  on  one  of  their 
backs  and  take  a  nice  ride. 

He  met  and  went  to  the 


home  of  Forrest  HC8FN  and 
spent  a  lot  of  time  with  him. 
Jules  mentioned  that  he  had  a 
very  unusual  antenna.  It  was 
a  three-element  beam,  but  the 
center  element  was  used  for 
40  meters.  Jules  also  met  Bud 
HC8GI  and  his  XYL,  Doris. 
He  gave  Bud  200  feet  of  coax 
that  Hal  KZ5HP  had  given 
him  to  deliver. 

There  was  a  lot  more 
activity  enjoyed  on  Galapagos 
than  what  Jules  mentioned. 
He  tried  to  cover  the  high- 
lights of  interest  without 
going  into  a  lot  of  detail 
about  everything  he  did*  This 
was  also  true  in  recording 
information  at  other  Trader 
ports  of  call. 

When  Jules  returned  to 
Ecuador,  Ray  and  Helen  were 
there  to  meet  him.  They 
spent  several  hours  aboard 
the  Trader  to  see  the  ship  and 
visit  with  him. 

During  this  tape,  Jules  said 
that  it's  nice  that,  when  you 
meet  hams  in  person,  they 
turn  out  like  they  have  been 
on  the  air.  On  the  air,  it's 
easy  to  make  friends,  but,  in 
person,  it's  sometimes  a  dif- 
ferent thing,  So  far,  everyone 
has  proven  that  hams  can  be 
wonderful  people  in  person, 
also. 

The  Trader  set  sail  from 
Ecuador  for  a  10-day  voyage 
to  Easter  Island,  Jules  made 


Jufes  Weng/are  W6YO  and  Father  Dave  Reddy  CE$AE 
standing  beside  one  of  nearly  a  thousand  solid  rock  carvings  on 
Easter  Island.  Although  some  of  these  stone  head  carvings  are 
nearly  50  feet  high,  the  average  is  about  like  this  one  -  20  feet 

ta/L 
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Easter  bland,  a  64-square-mile  dot  of  /and  where  mysterious 
goliath  monuments  stand  as  silent  survivors  of  a  lost  culture, 
Their  distant  past  has  puzzled  scientists  for  generations.  The 
solid  volcanic  rock  used  was  provided  from  the  volcano 
Raraku*  Monuments  weighing  up  to  90  tons  were  chipped 
from  soft  stone  and  carried  up  to  10  miles  away  where  they 
were  placed  in  various  locations. 


contact  with  Tom  Christian 
VR6TC  on  Pitcairn,  and  they 
talked  about  his  forthcoming 
visit  there.  While  Jules  was 
recording  this,  he  stated: 
"Yesterday  I  made  contact 
with  Father  Dave  CE0AE. 
Oh,  I  should  be  looking  for 
him  now,  it's  schedule  time/' 
(Click)  Five  seconds  later, 
Jules  said  he  made  contact 
and  they  talked  for  quite 
some  time.  (The  actual  time 
lapse  from  his  schedule  with 
CE0AE  and  his  return  to  the 
recorder  was  two  days,) 

Jules  said  that  he  really 
had  a  chance  to  work  a  lot  of 
stations  during  this  long  trip. 
The  band  openings  were 
tremendous  with  contacts 
into  Iran,  India,  and  the 
Philippines,  to  mention  a  few. 
Each  day,  he  would  check 
into  the  South  Pacific  MM 
Net  and  report  the  ship's 
position.  He  also  ran  a  lot  of 
phone  patches. 

If  you  work  a  rig  long 
enough,  something  is  bound 
to  happen*  It  did.  The  power 
supply  went  out.  Jules  said 
that  the  problem  was  in  the 
bridge  rectifier  circuit  and 
was  quickly  repaired 

Jules  was  going  to  do  some 
more  antenna  work  at  sea 
while  the  ship  had  good 
smooth    sailing  weather.   He 


got  up  to  the  50*foot  height 
and  learned  that  it  was  too 
rough  up  there  to  work-  He 
was  being  tossed  around  too 
much  and  had  to  come  down 
and  wait  until  the  ship  was  in 
port.  I  guess  the  mast  acted 
like  a  bullwhip  even  though 
the  ship  itself  was  seemingly 
smooth. 

The  food  aboard  the 
Trader t  Jules  says,  was  very 
good.  But,  with  a  million 
square  miles  of  ocean  to  fish 
in,  why  not  use  it?  One  of  the 
passengers  caught  a  10-pound 
tuna  that  took  more  than  a 
half  hour  to  land.  The  ship 
was  sailing  at  about  1 1  knots 
and  the  pull  was  very  heavy. 
It's  a  miracle  he  got  it  aboard. 
"He  really  worked  up  a  sweat 
catching  that  one/'  Jules  said 

Jules  also  mentioned  that 
some  of  the  passengers  saw 
dolphins  chasing  a  school  of 
flying  fish.  I  would  have  en- 
joyed  seeing  that  myseif. 

Some  6,1 75  miles  into  this 
around- the* world  cruise,  the 
Trader  dropped  anchor  in 
Hanga  Roa  (Cook  Bay), 
Easter  Island,  One  of  the  first 
persons  Jules  met  after  going 
ashore  was  Father  Dave 
Reddy  CE0AE. 

Jules  visited  the  church 
and  then  went  to  Father 
Dave's  home.  That  evening, 


they  went  on  the  air  but 
made  only  a  few  contacts, 
The  rig  had  developed  a  few 
problems:  no  drive,  no  out- 
put. 

The  following  day,  Jules 
toured  the  island  and  saw 
many  of  the  huge  stone  head 
carvings  which  ancient 
Polynesian  artisans  carved 
from  volcanic  rock.  These 
purse- lipped  statues,  number- 
ing close  to  a  thousand,  are 
scattered  around  the  perim- 
eter of  the  island  in  shrines. 
The  tallest  figure  is  some- 
where around  50  feet  tall;  the 
average  height  is  about  20 
feet,  Jules  said  it  was  "very 
impressive  seeing  these 
statues  scattered  about  the 
fields  for  miles.  It  was  a  sight 
to  see." 

Jules  went  right  up  on  top 
of  the  rim  of  one  of  the 
extinct  volcanos  with  Father 
Dave.  They  also  took  a  dip  in 
the  ocean  during  the  tour. 
Jules  mentioned  that,  while 
they  were  swimming,  sand 
blew  all  over  his  camera  on 
the  beach.  He  later  cleaned  it 
out  but  said  the  shutter 
would  stick  sometimes, 
(Unfortunately  some  of  his 
pictures  taken  from  this 
island  stop  to  other  locations 
were  blank.  The  shutter  still 
sticks  about  every  third 
photo.) 

Jules  tried  to  locate  the 
problem  in  Father  Dave's  rig 
but  had  no  success.  They 
went  aboard  the  Trader  and 
listened  for  a  W6  but  had  no 
success  on  20  meters.  On  1 5, 
at  least  a  dozen  calls  were 
made  for  southern  California. 
Finally,  contact  was  made.  A 
message  was  given  to  the 
other  operator  and  a  phone 
call  was  made.  Shortly,  word 
came  back:  The  Adas  Com- 
pany hereby  grants  per- 
mission to  leave  the  Atlas 
21  OX  on  loan  to  Jules  with 
Father  Dave. 

When  Jules  and  Father 
Dave  got  back  on  shore,  the 
first  thing  they  did  was  get 
that  rig  hooked  up.  It  was 
hamming  time.  They  made 
many  contacts  that  after- 
noon, thanks  to  Adas  and  to 
Jules  for  his  consideration 
and  though tfulness. 


The  departure  time  on 
Easter  Island  had  arrived,  and 
the  ship  was  barely  under 
way  when  Jules  got  on  the 
air.  Most  of  the  contacts  were 
stateside.  He  worked  some 
foreign  countries  and  that 
evening  worked  Father  Dave, 
only  a  few  hours  after  leaving 
his  home- 
Aboard  the  Trader,  there 
is  a  small  newsletter  printed 
about  the  various  stops  the 
ship  makes  called  the  Trader 
Tales.  Copies  are  sent  out  by 
some  of  the  passengers  like 
letters.  In  the  one  detailing 
the  Easter  Island  visit,  Jules 
wrote  the  following,  with  the 
heading  "He  Who  Stands  Tail 
On  Easter  Island1':  "The 
mysterious  race  which  carved 
the  hundreds  of  twenty-foot 
statues  on  Easter  Island 
looked  up  to  their  statues. 
Today's  population  of  2000 
looks  up  to  and  depends  on 
Father  Dave  Reddy,  not  only 
in  religion,  but  because  of  his 
ham  radio  station  CE0AE, 
which  is  world  renowned  and 
sought  after. 

"Father  Dave  himself  is  a 
tall,  impressive,  jovial  person 
and  devoted  to  his  church 
work  and  his  hobby,  which 
helps  keep  people  on  the 
island  and  amateur  radio 
operators  around  the  world 
happy. " 

Not  too  long  after  the 
Trader  left  Easter  Island  I 
made  contact  not  only  with 
W6YO/MM3,  but  also  with 
Father  Dave  CE0AE,  both  at 
the  same  time.  It  was  one  of 
those  thinjp  we  would  like  to 
have  happen,  but  it  usually 
doesn't.  This  time  it  did.  We 
had  a  very  enjoyable  three- 
way  QSO. 

Jules  made  contact  with 
Tom  Christian  VR6TC  on 
Pitcairn,  the  island  the  ship 
was  now  heading  for.  They 
discussed  the  weather  and  the 
possibility  of  not  being  able 
to  stop  there.  If  the  small 
storm  raging  at  Pitcairn  didn't 
subside  soon,  the  Trader 
might  not  be  able  to  stop. 

In  the  March  article  about 
Pitcairn  Island  and  VR6TC,  I 
noted  that  Bounty  Bay  was 
the  only  entrance  and  exit 
from    the    island.    It    is,    by 


117 


world  standards,  not  big 
enough  to  even  be  called  a 
bay.  A  small  indentation  in 
the  sheer  cliff's  has  enabled 
these  people  to  launch  their 
longboats  and  go  out  to  wait- 
ing ships.  A  ship  cannot  go  in. 
If  the  weather  is  too  severe, 
the  longboats  do  not  go  ou  L 
The  Pitcairners  and  the 
passengers  aboard  the  Trader 
were  hoping  the  weather 
would  change  from  bad  to 
favorable.  The  Tnider  was 
due  to  arrive  in  less  than  two 


days. 

The  weather  did  change- 
This,  to  Jules,  would  be  one 
of  the  most  memorable  ex- 
periences in  his  life:  a  face- to 
face  QSO  with  one  of  the 
most  sought-after  contacts  in 
amateur  radio  —  Tom 
Christian  VR6TQ  great-great- 
great-grandson  of  Fletcher 
Christian  of  HMS  Bounty 
fame. 

Jules  not  only  met  Tom, 
his  wife  Betty,  and  their 
family,   but  also  the  OM  of 


Pitcairn  himself,  Andrew 
Young  VRGAY.  He  also  oper- 
ated there  as  W6YO/VR6, 
Two  days  after  leaving  the 
island,  the  ship  ran  into  a 
severe  storm  and  several  hams 
combined  forces  to  provide 
weather  data  in  order  to  aid  a 
change  in  course. 

Later  in  Tahiti,  Cook, 
American  Samoa,  Fiji,  and 
even  Australia,  Jules  met 
some  more  fabulous  people  in 
amateur  radio.  He  even  saw 
what  is  possibly   the  world's 


largest  great  circle  map.  He 
also  had  something  unusual 
happen  to  him  in  the  jungle 
on  Bora  Bora. 

Due  to  the  type  of  trip 
Jules  was  taking,  the  number 
of  stops  made,  and  the  adven- 
tures which  unfolded  as  each 
day  passed,  you  will  have  to 
wait  to  see  and  read  about 
these  in  the  next  article  in 
this  series.  It  will  be  as  inter- 
esting as  what  you  have  al- 
ready read,  perhaps  even 
more  so.  ■ 
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from  page  53 

keel  The  lineup  of  letters  lam- 
basting you  for  publishing 
materials  related  to  fighting 
fire  with  fire  is  a  display  of 
distorted  self-righteous  In- 
dignation, and  your  very  will- 
ingness to  publish  these  let- 
ters shows  your  liberality  even 
better  than  it  exposes  the 
dangerous  mentalities  of  the 
writers* 

Let  me  close  by  congratu- 
lating you  not  only  on  the  fine 
publication  you  Issue,  but  also 
on  your  exercise  of  the  finest 
principles  of  journalism  in  a 
free  society.  Many  times  the 
best  journalism  Is  that  which 
most  people  would  turn  their 
eyes  from,  but  we've  got  to 
keep  at  it  if  we're  to  have  hope 
for  our  society. 

Harry  Church  W0KXP 
Dickinson  NO 


LAW  CHANGING 

Man,  it  finally  came!  I  re- 
ceived the  July  issue  of  73  and 
was  intrigued  by  all  those  let- 
ters against  WA4WDL's  article 
in  regard  to  hamming  on  the 
police  radar  frequencies.  I  was 
not  upset  by  any  of  them. 

When  the  55  mph  speed  limit 
went  into  effect,  no  one  asked 
the  public— it  was  just  done. 
When  those  who  knew  sent  our 
young  to  die  in  places  they 
couldn't  pronounce,  it  was  just 
done!  And  so  now  we  get 
radar.  Under  the  guise  of  pro- 
tecting us  from  ourselves,  we 
get  irradiated  from  those  who 
protect- 


How  naive  most  of  those  let- 
ters sound  when  reread  with  an 
open  mind.  If  we  were  to  sug- 
gest righting  a  (by  vote)  wrong, 
then  it  could  be  done.  Remem- 
ber we  tried  that  during  Viet- 
nam. We  elected  our  hero,  and 
more  died,  Now  he  is  taking 
credit.  We  did  that  twice! 

Corporations  use  the  law  to 
break  the  law;  the  FCC 
changed  CB  rules  because  the 
law  was  broken  so  frequently. 
Changing  the  law  sometimes 
requires  breaking  the  law,  but 
rights  of  property  and  person 
prevail.  We  should  all  be  a  bit 
perturbed  at  our  status  as 
sheep  off  to  slaughter. 

Independent  thinking  is 
dangerous,  it  makes  those  who 
can't  think  that  way  nervous.  It 
becomes  a  threat.  Thanks, 
Wayne.  At  times  I  get  disap- 
pointed in  73,  but  then  again 
we  all  have  our  ups  and  downs. 
Encouraging  it  is  to  see  more 
than  just  the  shirt  and  tie 
philosophy,  for  the  world  ain't 
just  so,  and  baby,  neither  is 
ham  radio. 

Jozef  Boniakowski  WB2MIC 

Neptune  NJ 


MICROWAVE  LIBRARY 

With  the  increase  in  interest 
in  microwave  communications 
(MWG>f  I  suggest  that  a 
microwave  communications  in- 
formation exchange  should  be 
started  to  collect  and  distri- 
bute MWC  information, 

For  those  persons  who  are 
interested  in  the  exchange,  I 
will  send  a  List  of  available  ar- 
ticles and  the  names  and  ad- 


dresses of  the  persons  who 
have  written  articles  and  are  in- 
terested in  MWC,  This  list  can 
be  had  for  an  SASE  and  will  be 
updated  every  two  months.  If 
you  wish  to  have  the  list  sent  to 
you  for,  say,  the  next  10 
months,  just  send  along  5 
SASEs.  Then  I  will  notify  you 
when  your  SASEs  are  about  to 
run  out, 

I  will  also  compile  a  library 
of  MWC  data  that  you,  the 
users  of  this  service,  will  help 
compile.  You  can  find  the  infor- 
mation in  books,  magazines, 
and  newspapers.  If  you  wish  to 
send  in  information  that  you 
find,  send  a  good  photocopy 
that  can  be  photocopied  at  a 
later  time  for  others. 

The  price  of  photocopying 
will  be  15$  for  one  page  or  two 
for  a  quarter.  The  price  of  the 
articles  will  be  included  in  the 
update  list  which  will  be  sent 
every  two  months. 

Be  sure  to  include  an  SASE  if 
you  want  a  reply  and  if  you 
want  to  get  further  updated 
lists.  Don't  forget  to  Include  as 
many  SASEs  as  you  want.  Do 
not  forget  to  send  any  MWC 
data  that  you  may  have. 

Garold  C.  Casler 

RR  #1 

Chatfield  MN  55923 


THE  AWAKENING 

I  read  with  great  interest  the 
letter  from  WD4BFD  in  the 
June  issue  of  73,  and  it  brought 
back  more  memories  about  my 
early  days  as  a  ham  than  I  care 
to  remember.  I  got  my  Novice 
license  about  12  years  ago  as  a 
young  teenager,  back  when  it 
was  fashionable  to  be  loyal  to 
the  ARRL  I  cursed  you  like  the 
Red  Baron  and  branded  you  a 
"radical/'  Wayne,  because  of 
your  constant  criticism  of  the 
beloved  ARRL.  At  the  timef  I 
wouldn't  even  buy  73  Magazine 
because  of  your  attitude 
towards  the  ARRL.  As  the 
years    passed    on,    though,    I 


began  to  notice  that  when  the 
hams  had  a  problem,  almost 
without  fail  the  League  would 
turn  its  back  on  the  ham  (i.e.,  a 
ham  involved  with  the  FCC  and 
one  of  his  neighbors  in  a  TVI 
battle).  After  awhile,  it  became 
evident  that  the  League  was 
glad  to  take  our  money  and 
forget  us.  Unfortunately,  I 
guess  this  is  a  lesson  In  life 
that  most  new  hams  must 
learn  for  them  selves. 

The  fact  that  they  sold  us 
out  at  the  1971  ITU,  as  they 
probably  will  next  year,  and 
now  the  "blackmail0  or 
whatever,  should  be  enough  to 
wake  up  even  the  staun chest 
supporter  of  the  ARRL.  It  is 
perfectly  OK  for  the  ARRL  to 
spend  hundreds  of  thousands 
of  dollars  for  that  pretty  new 
Headquarters  Building  so  that 
the  honchos  can  be  comfy,  but 
then  the  League  cries  that  it  is 
too  poor  to  support  some  of 
our  more  prominent  hams  for 
trips  abroad  to  try  and  save  us 
at  the  1979  ITU.  Newcomers 
should  search  the  record 
books  and  find  the  last  time 
that  the  ARRL  did  something 
really  substantial  for  the  ham 
community, 

Wayne,  I  apologize  for  the 
years  that  I  branded  you  a 
radical,  and  now  I  want  to 
thank  you  for  being  honest 
enough  to  tell  us  what  the 
League  does  when  they  get 
behind  closed  doors.  I  hope 
that  in  time  WD4BFD  and 
others  like  him  will  realize  that 
all  we  get  from  the  ARRL  is  a 
con  job,  and  a  tighter  fitting 
noose  with  each  passing  ITU. 
Personally,  I  think  the  noose 
they  have  us  wearing  now  is  ex- 
actly 237,247.27  MHz  too  tight, 
Dave  Allen  WB4IAG 
APO  New  York 


SKIN  DISEASE 


1  am  writing  this  letter  to  pro- 
Con  ttnued  on  page  l€0 
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Transceiver 


uartersl 


Who  was  it  that  said  "There's  nothing  new  under  the  sun?"  He  was  wrong!  There  now  is  a  generation  of  truly 
new  concepts  in  Ham  Transceivers.  Any  one  of  the  rigs  shown  here  has  features  and  performance  that  never 
before  were  available.  Regardless  of  what  transceiver  you  currently  own,  we  contend  that  replacement  with  any 
one  of  these  three  will  increase  your  statfon  performance.  Each  of  the  three  has  unique  features.  The  only 
question  is  "which  best  suits  your  personal  operating  requirements?"  Let  us  help  you  decide) 

Drake's  "7  SYSTEM"  incorporates  more  innovative  technical  advances 
than  any  product  we  have  seen  \n  many  years.  Receiver  dynamic  range 
exceeds  chat  of  afl  others.  If  your  QTH  is  \n  KW  alley  you'll  experience  a 
substantial  relief  from  overload  If  you've  worried  about  changes  in  our 
bands  after  the  WARC  assemblage— the  TR-7  can  dispell  your  fears 
because  ft  accommodates  any  future  possible  band  relocations  and 
new  aiJocations.  The  frequency  stability  of  Drakes JJ full-synthesis"  and 
the  large  brilliant  digital  display  add  to  the  delight  of  any  TR-7  owner 
Space  here  is  inadequate  to  define  the  numerous  design  and 
operational  features  of  this  superb  transceiver.  Call  us  for  descriptive 
literature;  better  yet  drop  by  and  try  one  in  our  demonstration  room. 

You'll  discover — as  we  have — that  Drake  has  created  a  real  winner 
One  that  the  others  will  be  hard  pressed  to  equal  for  years  to  come. 
And  if  you  prefer  to  operate  with  "separates"  the  forthcoming  R? 
Receiver  gives  you  the  performance  of  "twins"  plus  the  convenience  of 
a  full  performance  transceiver  for  traveling  or  in  the  mobile. 


DRAKE  TR-7 


YAESU  FT-901 


ICOM  IC-701 


YAESU's  FT901  system.  If  you're  looking  for  a  transceiver  that  not  only 
outperforms  others  on  any  band  from  160  through  10  meters  but  also 
has  a  single  matching  accessory  to  conveniently  and  efficiently  cover  6, 
2  and  3/4  meter  bands,  the  901  is  itl  Even  if  the  VHF  and  UHF 
transverter  doesn't  interest  you  now  it  surely  will  as  OSCAR  satellites 
become  the  way  of  life  in  the  next  few  years.  Of  all  the  transceivers 
we've  tested  [both  on  the  air  and  in  the  lab]  none  offers  the  superb 
control  of  receiver  selectivity  offered  by  YAESUS  Variable  Selectivity  and 
Notch  Filter.  And  if  you  work  CWr  the  Tuneable  Audio  filter  will  delight 
you.  Nor  have  we  found  another  Speech  Processor  system  that  sounds 
as  good  while  doing  so  much  for  signal  punch  as  that  on  the  901 .  Add 
:o  this  such  features  as  a  built  in  keyer  plus  both  FM  and  AM  detectors. 
Watch  for  a  gigantic  increase  in  membership  in  the  Fox  Tango  Club 
when  the  gang  discovers  this  great  new  transceiver. 

Watch  for  >AESUS  new  matching  SCOPE  with  "panoramic"  display 
and  the  new  synthesized  external  VFO  accessories. 

iCO/VTs  fC-701  has  to  rank  very  high  on  our  list  of  best  available 
transceivers.  Most  of  its  great  features  aren't  immediately  apparent 
when  you  first  take  it  out  of  the  box,  In  fact,  after  you  operate  it  for  a 
week  you'll  still  be  finding  new  things  to  like  about  this  all  solid  state, 
sophisticated  unit  The  operating  flexibility  provided  by  the  dual  VFO 
feature  appeals  to  everyone  here  at  Qegg.  Its  the  first  unit  that  makes 
no  compromise  as  a  fixed  station  and  yet  so  conveniently  mounts  in 
virtually  any  compact  mobile,  If  you  hop  from  band  to  band — or  chase 
DX  around  any  single  band  you'll  love  its  frequency  agility  and  large 
bright  frequency  display 

Also  available  is  the  matching  IC-21 1  with  al\  mode  coverage  of  2 
meters, 


Whatever  your  needs  in  Transceivers,  Amplifiers,  Antennas,  Keyers,  Station  Accessories,  etc,  calf  Clegg  Toll  Free 
H800J-233-025G;  in  Pennsylvania  call  collect— 71 7-299-7221 

or  write  today  for  our  latest  catalog! 

Communications  Corp.         C3 
1911  Old  Homestead  Lane 
Greenfield  Industrial  Park  East 
Lancaster,  PA  17601 
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IMPlor 


ONLY 


795 


Level  I  on  one  side,  Level  Hon  the  other 


INSTANT  SOFTWARE 


TRS-80 


LEVEL  I 

16K 
LEVEL  II 


Space 
Trek  II 


IV  *H  i 


SPACE  TREK  I 


•  SPACE  TREK  II-    t>v  *ai  *or  th*  ras-ac**' 

Tiui  Sp*t«  Tre»  game  ***  challenge  me  most  sautfo*  end  caretm 
player  as  commander  of  trie  Enterprise  you  must  defend  d*e 
gaMSvy  *ga,rt*|  mffflf  Kpngrjn  warships  using  four  vifml  Of 
«™s  prolan  torpedoes  lo  best  aduanrage  The  Em .er prise  1 5 
* ■  ith  impulse  power  for  mowing  *«th! n  it**  quadreni 
lor  jumping  from  ^uadlanl  10  quadrant  1?  94 
Order  no  0002R 


INSTANT  SOFTWARE 


TRS-80 

4K 
LEVEL  I 

16K 
LEVEL  II 


Basic  and 

Intermediate 
Lunar  Lander 


■ ,  1,1 1 


INSTANT  SOFTWARE 


TRS-80 


LEVEL  I 

1SK 
LEVEL  II 


Beginner's 
Backgammon 

and  Keno 

Hi  *H1 


•  BASIC  LUNAR  LANDER/INTER- 
MEDIATE LUNAR  LANDER    *y  kbi  n* 

TRS  30***)  Your  automatic  landing  ij  Hem  has  malfunctioned  and 
fOu  HC  IQT CAd  10  make  a  manual  i  anding  V  a*jnc  control  At  1 5  OOP 
feel,  the  pilot  *  Succes*  jh;j»m  precise  manipulation  of  in*  lunar 
lander's  retro-rocket*  Allei  mastering  (he  oasac  game  in*  atwa 
commander  will  be  taied  n*  the  difficult  Mi|erme£3iate  program 
S7.96.  0"*e'  no  000 1 A 


BEGINNER'S  BACKGAMMON/ KENO 


— oy  Fred  5eh*d  and  KB'  (tor  the  Tfl&aoTMv  Vow 
Of  i  bachgammon  compareon  again1  ScfHHfft 
fcjr  the  newcomer  lo  the  gum.  but  the 
challenge the  careless  apart  KENO  *  •  popular 
game  Aa  i  many  games  of  chance.  Bat  003*  am 
HUiwirauanmtig  *T95  Order  no  0QO4R 


De»r> 


c**f  am 

VBQasgjmOfing 


INSTANT  SOFTWARE 


TRS-80 


LEVEL  1 

1*3  K 
LEVEL  II 


b*  WM-iril  NiMtiirtBi.tm 


Golf 
Cross-Out 


-<r  a**M  C.ininr.*r 


•  GOLF/CROSS-OUT-t*,  Wilford  NiepfBSCh* 
•no  Dsiftd  Dillehav  Plains  golf  on  ■  compute*?  Vou  uei  and 
trust? aiing,  loo  You  h*we  Tftn*  choice  o*  seven  ciut»  -  three  irons, 
three  woods  1  Chip  VKl  >  putter  The  program  has  16  different  la*r 
ways  each  djibciijcilif  designed  You  nave  to  picfc  We  itghi  club 
and  angle  for  hilling  |hw  b*ii  or  else  you  end  up  m  in«  woods  or  a 
trap  The  gieen  calls  for  putting  skill  The  program  nas  eJtcalieni 
grapnics  end  you'll  haws  a  ban  go*t  o*n  CROSS-OUT  is  ma  old 
peg  puxrie,  bul  In  computer  form  You  have  lo  jump  pegs  pernor  mg 
each  one  |U  mped  The  iti*  a  is  i  o  end  up  w  i  m  hut  one  peg.  and  that 
one  In  the  middle  hole  The  piograrn  win  rate  your  ifciii  a|  the  and  of 
each  try  *?  96  Order  no.  QQOeft 


INSTANT  SOFTWARE 


TRS^flO 


LEVEL  I 

IflK 
LEVEL  II 


Electronics  1 


Tunad  Cltdulli.  &  Ceil  WimJIng 

lirnui  Ciiculu 
L  M  UH 1  P<»- Amp  Design  i?t  nicr.  moh 


1    fill  iH  '  Hi  1 


iv  auir  n  v  a?  bl 

i  at  Baas' 
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ftM'« 
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•  ELECTRONICS  I  oy  facm  li»L  W,lh  mil  group  of 
fmi  pfogramt  you  win  be  able  lo  design  coils  lot  radio  circuit*, 
cadcuiala  the  component  taluei  for  tuned  circuits,  design 
praampiiriafs  using  the  LM-3Q1  IC  and  Umer  circuits  aitlw 
raonoatabaf  of  asiabte  using  the  555  timer  (C 

Cons  can  be  destgnad  with  the  use  of  tables  or  special 
calculators,  bul  [on  mtm  difficult  id  use  This  package  has  a  coil 
deigning  program  which  it  mmpie  lo  u*e  and  the  computer  ooes 
all  the  work. 

There  19  also  i  program  lor  designing  tuned  circuits.  ajjdu>  O* 
radio  frequency  sliced  or  variable  Itaquancy. 

The  LM  3fli  program  draws  !ha  circull  diagram  and  gives  you  lha 
component  value*  lor  youi  naedii  IE  will  caltulale  any  unknown 
values  for  you.  The  I  wo  560  programs  do  ihe  same,  giving  you  me 
diagrams  1nr  ellrmr  one-ffinl  timprH  pi  aa  table  Inning  ayslems 
lciocks|„  it  will  do  an  ihe  calculations  'nr  yau,  providing  iimet  or 
com  pone  ii  i  value* 

These  progrim*  are  nol  only  helpful  around  any  workshop  Or  Iftb, 
ihey  also  are  wojiflerlur  lor  leaching  Ihe  lundsmentali  ol  elec- 
ironice  to  newcamera.  *7,9S  Order  no.  CW0SR 


INSTANT  SOFTWARE 


TRS-80 


4K 
LEVEL! 

LEVEL  II 


Ham 
Package  I 

tijAir:  FiBciir,mr  harmi|l«a 

Mll'l  VUl|»D*  I-'""1-' 

IlElu  f.l*t|iHiill    Fi»(im"*i  »<lh 

An-  Tiir>*  uur.iiinli 

U^lulB  Aiiiimui  jpiJ  fay 

Innnn.. 


•  HAM  PACKAGE  I  i^liJckJwonp and D  A  Uen. 
This  group  of  eighT  prpojana  iwe  use  to  O've  fbw  ptenryt  wilt  be 
of  frequent  help  to  arry  espenmenier  or  nam  oper ator 
OHM  S  LAM  CALCULATIONS  SEDIES  CAPACrT 4 NCE5 

FflEOUEWlCT  VS  REACTANCE  PAfUl  L  EL  CAPACITANCES 

SERIES  RESISTANCES  DtPOlf  DESIGN 

PARALLEL  RESISTANCES  YAQi  DESIGN 

These  programs  draw  the  circuits  or  antennas  involved  end  lei 
you  fill  in  the  perl  mem  dale,  giving  you  the  dimensions,  etc, 

This  aeries  or  programs  is  not  amy  en  excellent  way  lo  learn  the 
fundamentals  of  electronic b  and  the  handling  ol  temple  formulas. 
they  will  also  be  of  congiant  use  in  any  workshop  or  hamahack 
trgfi.  Order  no.  0DQ7R 
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INSTANT  SOFTWARE 


Personal 
Weight  Control 
and  Biorhythms 


ciy  Mlcn^ioaif* 


,■1^ 


EP  I 


«IT    *HY    KEY    T3    CONTINUE 


OOOftP    «"Wi|  WfiiHUtli    *KII«onmlhrttia3«i  uS>       iHirniTnTF- 


INSTANT  SOFTWARE 


Mortgage  with 
Prepayment 

and  Financier 


■j",  Micr<Kioani 


tNTCB-    THE    p*EHCIP*l    AHOUtal 
EWTEF    H0RT3MC    TrffH    IYErtfi6-     : 
e-NtEW    ANNUAL     LPtTefiES*    RfiTC 


REGULAR    PfttnEMt 

1tj?jr«I 

I&TftL     iO    HE    FFUb             E 

m:iM? 

COST   Of   the  «saniMX.z 

1-79H.&9 

SO    VOU    KtSH    TO    FHEPfW    V*Uff    H0RTQft-3£ 


OLOtS**    Klfl^l*  fcjtt*J!B  In       A?tt*DQ..uuql.  B4H  UMitt  UH*       iH   M>v<j-Aur#-  "Vi'C 


•  PERSONAL   WEIGHT   CONTROL/ 

BIORHYTHMS— by  Microcosm  (ja*  me  PETTM)  Heme's 
j  urogram  I  hat  v.tM  let  you  chart  any  individual's  biorhythm  cycle, 
shewing  physical,  emotional,  and  intellectual  high:?  and  lews  If 
your  neighbor!?  fmd  out  you've  goi  it,  IhSy  wiit  never  leave  you  in 
peace  PERSONAL  WEIGHT  CONTROL  is  a  mu&|  Tor  the  die! 
ronsnioua  Once  your  IdeaF  waigfil  has  been  determined,  me  pro- 
gram wiH  calculate  Ihe  correct  daily  calcic  intake  necessary  lo 
reach  your  goal  over  a  cert  am  tint?  period,  J7&5  Order  no  OflQSP. 


•  MORTGAGE  WITH  PREPAYMENT 
OPTION/FIN  ANCIER-bv  m^jo^  fa  m 

PetTM^  Bdorc  you  go  lo  me  bank  ceit'iJ-aie  your  mortgage  pay 
ment  schedule  and  (ind  out  what  you  cart  a  Fiord.  Ygu  w-lll  learn  hotyi 
much  prepay  wenls  &a^e.  anrt  can  sasily  compare  tht!  Iruu  COBlSO! 
variations  in  iiitflfCSl  F1NANOER  is  actually  three  programs  irionr.1 
and  IS  guaiaiUee<J  to  ma  he  you  a  JinanciaS  wizard.  In  pari  I  yuu  I! 
learn  ta  lb*ll  whrCh  intCSlmenls  <kM  p&y  oil  Par  Ml  caKiiiluti!*  unriual 
depreciation  schedules,  providing  rafes.  arnoimls,  and  salvage 
values,  whrclh  is  g'eat  when  ta*  time  r«li&  around  'J  hi*  hhai  &echon 
Figures  cosls  o+  borrowing.,  pFjyin*!iii  terrns.  in\d  remaining 
balances  on  'cans  of  ell  s*?es  S?  3&-  Or'uuj  nu  lXK.it.i-' 


,  A  Si  NO  II  by  Charles  M  Sluart.  There  are  blackjack 
galore,  but  n  pi  many  ol  thern  are  $o  depend  able  trial  you  can 
Mm  to  prepare  to  make.your  fortune  a?  Veg-as.  This  blackjack 
m  is  not  only  lun  to  play,  it  is  also  tutorial  and  allows  you  to 
fery  combination  which  you  could  play  at  Ihe  MOM  Grand 
n  Las.  Vegas. 

e  are  several  systems  which  will  beal  ihe  house  at  blackjack, 
ore  you  r;  o  i  n  vest  I  ng  y o  u  r  c  ash  in  a  g  el  rl  c  h  qu  I  ck  at  tempt,  try 
j i  system  on  Ibis  program  and  see  trow  it  does  In  actual  prac- 

elle  programs  are  more  difficult  to  Find,  yet  this  is  anolhar 
}puJar  casJno  game^and  one  you'll  want  to  get  some  e*- 
:e  w  1 1  h  before  y oo  vent  ure  lo  go  up  aga  i  n  st  t  h  e  prof essicnals 
is.  Remember  thai  there  are  a  lot  of  peopte  who  have  worked 
isams  to  baal  ihe  house  at  these  games  and  they  make  a 
labie  living  going  to  Vegas  every  now  and  then  lo  rebuild 
irtunee. 

roulette  program  is  tutorial  and  gives  you  the  odds  on  each 
bet 

ou  need  is  the  expertise  and  a  little  luck  to  go  along  with  It 
u'll  pay  far  your  GQmpulm  In  no  time.  $7.95.  Order  no.  0014P 


INSTANT  SOFTWARE 


Casino  I 

Black  j  a  ck/Routette 


brChflJEfia  M  Sluars 


INSTANT  SOFTWARE 


■JOld!"     ...-.liM  :.,,,,,„!  i-i_    FWaibcHUujh  1H  i.-*M  :Aa      in  ifcim- ir  mnp«"  ■ 


Casino  II 


Craps 

L>  Charms  M  Smart 


t*^0MPLi    E*?    :P(4f^f» 


■•    ,     TiPE    :r    EET 


:or-L  set 


tht  t-ke  ]b]    [F| 


>L'T    B£1 
j  ]4L       6'>h   T      BET 

UHh-     t  yp£     BE"-   , 

v>u  Lose  iSe  orr  ress  line    bet. 


00 '  5P    iniiBri;8fl|i*l«*ii<    P«WDW4ii£n  i.h  yjMit, ,  '^i      rrv..,»kimH 


•  CASINO  II  by  Charles  M.Sluarl- Yes,  1here  are  a  Inlc-if 
craps  programs  around— so  why  should  you  buy  this  one?  The  big 
difference  Is  t  ha!  1  h  is  one  is  no1  jiust  a  crap  game,  i  I  i  &  al  so  a  I  mortal 
program  which  will  give  you  Ihe  odds  on  every  lype  ol  bet  so  you 
can  sleer  clear  ol  the  Jtfibt  beta  thai  improverish  the  unwary.  Old 
you  know  that  I  tier  e  are  bets  which  give  1  he  house  as  Iillleas0.6^'* 
advantage'7  it  takes  precfcoua  little  luck  lo  overcome  such  a  slight 
edge—  oul  you  have  to  know  where  lo  llnd  lhase  bels  be  Fore  you 
can  use  them. 

IF  you  use  this  program  lo  get  Gxpoiienceo  with  craps  you  should 
oe  able  to  walk  away  from  any  craps  table  a  winner.  Once  you  hnpw 
what  bels  to  make  and  are  able  ihe  re  by  to  take  the  besi  advantage 
or  lucfcy  streaks,  betting  tightly  to  wail  Ihrough  me  lean  times,  you'll 
have  quiie  an  edge, 

This  program  uses  theexad  rules  used  at  the  MCM -Grand  Holes 
In  Las  Veg  as,  so  yo  u '  1 1  bo  pi  ay  I  i>g  u  nder  actual  gam  bn  rig  house  con  ■ 
ditions.  You  s  h  o  u  l  d  be  aoi  e  noi  on  I  y  to  pay  I  or  I  he  program ,  bu  i  al  so 
lor  your  computer  systemi  I  he  next  time  you  go  lo  Vegas  or  AManlig 
Cily-  17.95.  Order  no.  OOlBP, 


Send  me  the  following  Instant  Software: 


Quantity 

Catalog 

Program  name 

Unit  Cost 

Total  cost 

$7.95 

7,95 

7.95 

7,95 

Shipping 

$1.00 

Total  order 

□  Check  D  Money  Order 

□  VISA  □  AM  EX 

Card  # Expir.  date 

Name 


Address 
City 


State 


Zip 


Instant  Software  Inc. 

Dept.  S-1 0 
Peterborough  NH  03458 


"Instant  Micro  Programs 


instant  Software  Inc.  1978 ©1978 


Don  Morar  W3QVZ 
3663  Hipsley  Miff  Road 
Woodbine  MD  2179? 


Build  A  Better  Beeper 


variable  time-interval  generator 


Awhile  back,  a  friend  of 
mine  requested  a 
scheme  for  putting  beeps 
(time  marks)  on  magnetic 
tape.  He  wanted  beeps  of  1 
second,  5  seconds,  and  10 


seconds,  adjustable  in 
duration  from  25  milli- 
seconds to  50  milliseconds. 
He  also  wished  to  have 
control  of  the  beep  pitch. 
He   wanted    a   timing    ac- 


curacy of  .05%.  It  looked 
like  some  TTL  counters 
locked  to  the  60  Hz  power 
line  and  a  few  555  timer  ICs 
would  do  the  trick, 

To  reduce  the  complexi- 


ty of  the  scheme 
somewhat,  we  settled  on  a 
variable  beep-pitch 
scheme  common  to  all 
three  beeps,  but  with  in- 
dependent control  of  each 
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Fig.  1.  *Rif  Rg,  and  Rh  control  beep  duration. 
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146  A 


Why  Buy  The  146A? 


More  room  means  larger  battery  capacity 
Larger  case  affords  greater  audio  fidelity 
Room  for  tone  options 
Provisions  for  remote  speaker  mic 

Full  size  telescoping  antenna  is  standard 

feature 

5  channels 

Meter  for  RF  and  signal  strength 

2  +  Watts  output 


Standard 

Communications 


m«mb*i: 


amateur  radio  manufacturer's  association 


Standard  Communications 
offers  you  a  choice  of  2  meter 
handheld  radios  in  either  the 
pocket  sized  C-118  or  the 
professional  sized  146 A. 

Why  Buy  The  C-118? 

•  Compact  —  can  be  slipped  in  pocket  or  purse 

•  6  channels  but  affords  18  channels  transmit  with  unique 
offset  switch  which  produces  transmit  offset  of 
±600  kHz 

t 

:■ 

•  Requires  only  one  crystal  for  each  channel 

•  BNC  antenna  connector 

•  Rubber  flex  antenna  at  no  additional  charge 

•  LED  status  lights  indicate  channel  busy  and  RF  output 

•  1  +  Watts  output 

Both  the  C-118  and  146 A . . . 

.  .  ,  Are  ready  to  operate  on  146.94  simplex  and  34/94 
repeat 

.  ,  ,  Have  excellent  sensitivity  and  selectivity  characteristics 


i1 


S18 


1 


Attn:  Advertising  Manager 
Standard  Communications  Corp, 
P.O,  Box  92151 
Los  Angeles,  CA  90009 


Gentlemen: 

Please  send  me  additional  information  on 

□  C-118  2  meter  1  Watt  FM  Handheld  Radio 

□  146- A  2  Watt  VHF  Handheld  Radio 


Name. 


I 
I 

1 


Address 


City. 


State 


Zip 
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of  the  three  beep  pulse 
widths.  Fig,  1  depicts  the 
overall  schematic  diagram, 
A  12.6-voIt  ac  secondary 
winding  on  T1  supplies 
about  8  volts  dc  into  the 
LM309H  regulator.  All 
other  circuitry  is  5  V  TTL 
components. 

The  74121  Schmitt  trig- 
ger is  driven  by  the 
partially-squared  input  via 
zener  D3.  The  74121  out- 
put triggers  the  succeeding 
counters  to  yield  divisions 
of  6,  10r  5,  and  2.  The 
negative-going  edges  out 
of  the  counters  at  Ar  B,  and 
C,  respectively,  trigger 
three  555s  connected  as 
variable  on-time  mono- 
stable  multivibrators  These 
adjustable  on-time  gates 
are  fed  to  3  sections  of  a 


7403  NAND  gate.  The  other 
inputs  of  each  NAND  gate 
section  are  fed  from  a  free- 
running  555  connected  as 
an  astable  multivibrator. 
Consequently,  whenever  a 
gate  pulse  appears  at  the 
output  of  U8,  9,  or  10,  a 
train  of  pulses  supplied  by 
U6  will  appear  at  the 
appropriate  7403  outputs. 
The  fourth  section  of  the 
7403  is  used  to  drive  a 
small  3"  speaker  to  aural- 
ly monitor  the  desired 
beeping  channel  via  SI. 
The  desired  level  for 
driving  a  tape  recorder  in- 
put, monitor  amplifier, 
etc.,  can  be  adjusted  for  all 
three  channels  via  Ra,  Rb, 
and  Re.  Perfboard  con- 
struction was  used,  as  can 
be  seen  in  the  accompany- 


ing photos. 

I  experienced  no  critical 
layout  problems.  With  the 
values  for  the  beep  dura- 
tion shown  for  U8,  9,  and 
10,  the  beep  duration 
could  be  varied  from  a 
click  to  about  Vi -second 
duration.  Longer  duration 
times  for  the  5-  and 
10-second  beep  spacings 
could  be  readily  achieved 
by  increasing  Ct  on  U8,  U9, 
and  U10.  If  independent 
pitch  control  is  desired  on 
each  of  the  3  timed  out- 
puts, two  additional  free- 
running  astables  could  be 
employed  and  their  out- 
puts fed  to  the  7403  NAND 
gate  terminals  4  and  9 
separately  With  the  timing 
capacitor  shown  for  U1, 
the    frequency    was    ad- 


justable from  approximate- 
ly 200  to  800  Hz  No  buffer 
was  used  to  isolate  the 
speaker  monitor  selector 
switch.  Therefore,  a  glitch 
(switching)  transient  will 
generate  an  extra  pulse 
when  switching.  A  buffer 
could  be  added  to 
preclude  this  if  it  is 
necessary  to  switch  the 
monitor  speaker  while 
recording  the  timing  beeps 
onto  tape  and  not  generate 
glitches  The  gates  from 
ICs  U8,  9,  and  10  could  also 
be  used  to  drive  relays  via 
suitable  current  amplifiers, 
etc.,  to  provide  timed  se- 
quences. If  a  divider  chain 
using  programmable 
dividers  were  employed, 
any  desired  sequence 
could  be  obtained. I 


The  unit  is  housed  in  a  W  x  6  x  3Vi-inch  Bud  minibox, 
CU3010A.  The  center  knob  determines  which  sequence, 
i.e,,  T,  5,  or  10  seconds,  is  heard  on  the  monitor  speaker. 
Outputs  on  the  bottom  jacks  are  simultaneously  available. 
The  line  fuse,  off -on  switch,  and  pilot  light  can  be  seen 
across  the  top  portion  of  the  minibox. 


Interior  view  of  the  unit  showing  the  perfboard  (1-inch 
hole  spacing)  construction.  Sockets  were  employed  for  all 
ICs  except  the  LM309H  regulator.  The  three  vertically- 
mounted  (PC  board-type)  pots  on  the  extreme  left  end  of 
the  perfboard  are  the  output  level  controls,  which  can  be 
set  to  accommodate  any  high-level  audio  input,  i.e.,  100 
mV  and  up.  The  next  three  pots  to  the  right  are  the  beep- 
duration  controls.  The  beep-pitch  control  is  a  standard 
pot,  seen  near  the  top  center  of  the  perfboard. 
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Gary  McCfeilan 

PO  Box  2085 

La  Hahra  CA  90631 


DMM  Buyer's  Guide 


expert  tells  all 


gotten  around  this  prob- 
lem. If  so,  my  hat  is  off  to 
you! 

You  might  stay  with  a 
VOM  or  VTVM  if  you  do 
little  servicing.  There's  no 
need  to  spend  $50  and  up 
for  a  DMM  to  check  your 
car  battery  and  then  work 
on  the  transceiver  once  a 
year  But  many  readers 
have  proven  to  rne  many 
times  that  they  really  do 
build  things  regularly,  and 
that  means  a  DMM  will  be 
a  powerful  asset  on  the 
bench  or  in  the  shack. 


Digital  multimeters  are 
rapidly  increasing  in 
popularity;  it  seems  like 
everyone  wants  one  And 
it's  for  a  good  reason 
Digital  multimeters  of fer  a 
lot  of  advantages.  They  are 
easy  to  read,  with  all  data 
displayed  in  large  and 
easy- to-read  numbers. 
There's  no  squinting  at  a 
dial,  no  interpreting  scales, 
and,  in  short,  no  guessing 
at  a  reading.  Digital 
multimeters  offer  easier 
operation,  and,  in  most 
cases,  setting  the  knobs  is 
easier  than  with  a  VOM  or 
VTVM.  If  you  look  at  qual- 
ity units,  you'll  see  no  zero 
or  Ohms  adjust  to  tweak. 
Best  of  all,  prices  are  drop- 
ping, and,  if  you  are  con- 
sidering replacing  that  sick 
VOM  or  VTVM,  now  is  the 
time 


In  this  article,  I  am  going 
to  show  you  some  of  the 
things  to  look  for  in  a 
digital  multimeter  and,  to 
be  perfectly  honest,  to 
avoid.  I  will  also  define 
some  of  the  terms  you  see 
in  ads  all  of  the  time.  By 
the  end  of  this  article,  you 
should  be  a  lot  better 
prepared  to  choose  a 
digital  multimeter  to  suit 
your  personal  needs. 

I  am  a  test  equipment 
designer/ he  ad  of  a  growing 
test  equipment  company.  I 
work  with  test  equipment 
every  day,  and  I  am  fully 
aware  of  the  features  of 
digital  multimeters.  So,  if 
my  comments  help  you  to 
make  a  good  digital 
multimeter  choice,  so 
much  the  better!  A  wise 
buy  may  easily  be  worth 
the  price  of  that  magazine 


What  would  an  article  by  Gary  McCleltan  he  without  a 
Gary  meter?  This  is  the  model  101  and  it  reads  ac  volts,  dc 
volts,  and  Ohms. 


subscription! 

Do  I  Really  Need  a  Digital 

Multimeter? 

Surprisingly,  you  may 
not  want  or  be  able  to  use  a 
digital  multimeter  [herein 
referred  to  as  "DMM")  For 
example,  you  may  be  on  a 
limited  budget  and  can 
only  dream  of  owning  a 
DMM,  I  would  guess  that 
there  are  more  than  a  few 
people  who  fit  into  that 
category.  I  will  caution  you 
that  DMMs  won't  drop  in 
price  like  calculators  will, 
so  don't  wait  for  a  $9.95 
DMM  blister  packed 
on  your  favorite  radio 
store's  wall.  Digital 
multimeters  contain  pre- 
cision parts,  such  as 
resistors  and  a  precision 
voltage  source.  DMMs  are 
also  complex  and  that 
spells  cost.  So  a  $995 
DMM  is  a  very  long  way 
off!  I  will  hazard  a  guess 
that  DMMs  will  be  selling 
for  about  $50  or  less  within 
the  next  10  years,  and  I 
think  that's  realistic.  How 
would  you  like  to  sit 
around  all  day  and  make 
01%  resistors  and  ICs  for 
literally  pennies?  Of 
course  you  wouldn't. 

Another  problem  is  that 
you  could  be  blind,  and  it 
would  be  tough  to  read  a 
DMM  under  these  cir- 
cumstances. But  I  am  sure 
that  there  are  enterprising 
radio  amateurs  who  have 


Check  Your  Requirements 

The    first    thing    to    do 

before  checking  out  DMMs 
is  to  take  a  look  at  your  re- 
quirements. By  that  I  mean 
you  try  to  determine  what 
tasks  you  normally  do  with 
a  DMM  and  then  ulti- 
mately select  a  unit  that 
does  the  job  at  least  cost. 
Only  you  can  do  this 
because  your  jobs  may  be 
different  than  the  next  per- 
son's. Relax;  this  should  be 
easy! 

Ask  yourself,  "What  do  I 
do  with  my  meters  right 
now?"  Say  you  work  on 
solid  state  devices.  Since 
you  are  dealing  with  low 
voltage,  low-to-moderate 
impedance  circuits,  you 
would  want  a  voltage 
range  to  at  least  20  volts  dc 
and  ac.  You  would  also 
want  resistance  ranges  of 
at  least  1k  to  2k  minimum 
and  a  maximum  range  of  at 
least  2  megohms.  Most 
DMMs  fulfill  these  re- 
quirements easily,  but  it 
pays  to  check.  Optionally. 
a  0  to  100  mV  or  0  to  200 
mV  full  scale  dc  or  ac  volts 
scale  would  be  desirable. 
Also*  dc/ac  current  of  up  to 
several  Amps  would  be 
nice,  but  not  absolutely 
necessary.  These  are  the 
minimum  requirements  for 
any  DMM  you  would  want 
to  use.  You  can  do  without 
the  100-200  mV  scale  and 
current  ranges,  but  get  the 
rest. 

But  suppose  you  are 
working  with  tubes.  The  re- 
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quirements  above  apply, 
plus  a  few  new  ones.  You 
should  get  a  meter  with  at 
least  a  0  to  1200  volt  dc 
(and  usually  0  to  750  volts 
rms  ac)  scale  to  handle  any 
of  the  higher  voltages  you 
will  inevitably  encounter. 
Surprisingly,  there  are 
more  meters  around  that 
have  such  high  scales,  I 
know  of  several  that  stop 
at  200  volts  full  scale. 
Avoid  these.  You  will  also 
want  a  top  resistance  scale 
of  20  megohms.  This  is  for 
measuring  those  grid  leak 
resistors  and  for  checking 
leakage  in  paper  capac- 
itors. The  vast  majority  of 
DMMs  on  the  market  have 
been  set  up  with  these  ex- 
tra ranges,  so  you  will  have 
no  problems  getting  a 
meter. 

Now  that  you  have  a 
general  idea  of  what 
voltage,  resistance,  and,  if 
desired,  current  ranges  you 
want,  you  should  take  a 
look  at  how  you  are  going 
to  use  the  DMM.  Ask 
yourself,  "Where  am  I 
going  to  use  my  DMM?" 
Are  you  going  to  use  it  in 
the  shack  or  on  the  bench? 
Then  get  an  ac-powered 
bench  modeL  The  result 
will  be  a  more  accurate  in- 
strument with  no  batteries 
to  worry  about.  In  battery- 
operated  DMMs,  the  ac- 
curacy may  vary  with  bat- 
Eery  voltage,  Also,  you  may 
have  no  way  of  knowing  if 
the  batteries  are  weak  and 
the  readings  you  get  are 
ATong,  Play  it  safe  and  get 
an  ac-powered  model  for 
around  the  house  The 
slight  extra  cost  is  usually 
offset  by  better  accuracy, 
^e  you  going  to  be 
working  away  from  ac 
Dower,  or  do  you  need  a 
riore  compact  DMM?  The 
mattery  unit  has  to  be  your 
:hoice.  Note  that  some 
node  Is  are  ac/battery  and 
rffer  the  best  of  both 
vorlds:  battery  portability 
ind  ac  accuracy.  This  is  a 
:airly  popular  configura- 
ion  and  you  might  want  to 
jo  this  routine.  But,  if  you 
;hoose  battery-only  opera- 


tion, try  to  get  a  unit  with  a 
low  battery  indicator  to 
save  you  the  grief  of  bad 
readings  caused  by  weak 
batteries.  And  always  carry 
a  set  of  spare  batteries.  By 
the  way,  the  $169  Fluke 
model  8020  DMM  has  a 
low  battery  indicator  and  is 
one  of  the  few  that  do. 

Now  let's  look  at  some 
of    the    other    features    a 
DMM  can  have  that  can  be 
useful.    The    number    of 
digits  is  important.  Today, 
you     will      see     3-digit 
displays,  which  are  called 
1000  count  units,  3 Vi -digit 
displays    or    2000    count 
units,    and    4 V^ -d igtt    dis- 
plays or  20,000  count  units. 
And    there    are    3%-digit 
display  meters  which  may 
be  out  by  the  time  you  read 
this,    to    complicate    mat- 
ters. You  can  get  up  to  6 
digits  if  you  are  willing  to 
pay    the    price    (about 
$8000!).   So  which  one  do 
you  buy?  Get  the  3 VS-digit 
unit    if     possible.     The 
3Vz -digit  unit  is  a  very  good 
compromise  between  cost 
and  performance,  I  strong- 
ly urge  you  to  avoid  the 
3-digit    "toys'"    on    the 
market.  You  get  more  out 
of    the    popular    3 V2 -d i g i t 
unit.    Suppose    you    are 
reading    a    15-volt    power 
supply.  The  toy  will  read 
"15.0"    and    the    3  Vi  -digit 
unit  will  read  "15.00."  In- 
side   the    case,    the    elec- 
tronics   cost    about    the 
same,    so    the    3VS-digit 
display  wins  hands  down. 
The  larger  display  units  are 
for    more    accurate    mea- 
surements, and,  unless  you 
are       worki  ng       in        a 
laboratory,  you  won't  need 
the  extra  accuracy  or  want 
to  pay  the  higher  costs,  The 
Data     Precision     DMM 
shown   is  a  4Vz-digit  unit, 
and     sells    for    around 
$350.00.  So  now  you  know 
what  size  display  to  get. 

As  for  the  type  of 
display,  you  should  look 
for  easy  reading  V4"  LEDs, 
like  on  the  Gary  McClellan 
and  Co.  model  101  DMM 
kit,  or  a  liquid  crystal 
display.    Avoid    gas    dis- 
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A  !ow~co$t  4V2-digit  lab  multimeter  This  is  a  Data  Pre- 
cision  model  and  it  offers  high  accuracy  for  around 
$350.00.  That's  a  bargain  in  4Vi~digit  meters! 


charge  displays  (bright 
orange)  because  they  are 
obsolescent  and  some 
have  problems,  My  Data 
Precision  is  on  its  third  set 
of  gas  displays  already.  A 
word  to  the  wise:  If  you  are 
getting  a  battery  DMM,  go 
for  a  liquid  crystal  display. 
The  battery  life  will  as- 
tound you,  as  a  liquid 
crystal  display  draws  under 
several  microamps  of 
power.  The  drawback  of 
liquid  crystals  is  that  they 
don't  produce  light  and 
they  must  be  illuminated 
to  be  read  in  dimly  lit 
places. 

Another  area  to  look 
over  is  electrical  specifi- 
cations. But  before  I  get 
down  to  specifics,  there  is 
one  thing  you  should  took 
for  in  a  DMM  and  that  is 
overload  protection.  I 
can't  stress  this  too  highly. 
This  is  particularly  impor- 
tant if  you  work  with  high 
voltages.  A  lot  of  manufac- 
turers of  otherwise  fine 
meters  hide  the  fact  that 
their  meters  aren't  over- 
load protected  very  well. 
You  want  a  meter  that  is 
protected  on  all  scales  and 
functions;  if  it  isn't,  you  run 
the  risk  of  damaging  your 
meter  every  time  you 
measure  a  voltage  higher 
than  the  meter  is  set  to  or 
applying  a  voltage  to  it 
while  the  meter  is  on  a 
resistance  range.  Look  for 
overload  protection,  and, 
if   it   isn't   mentioned,   ask 


about  it.  Don't  forget 
about  the  resistance 
ranges.  They  are  very  hard 
to  protect,  and  you  will  pay 
heavily  for  a  well  pro- 
tected unit.  But  the  cost 
may  be  worth  it.  The  model 
101  will  take  up  to  1  kV 
overload  on  ac/dc  volts  for 
very  short  periods  and  up 
to  30  volts  on  the  bottom 
resistance  range  for  a  short 
period  (higher  on  other 
ranges).  And  it  is  designed 
so  that  relatively  inexpen- 
sive parts  fail  (5$  resistors) 
and  can  be  replaced  and 
put  into  service  without 
calibration.  Overload  char- 
acteristics are  typical  for 
low-cost  meters.  The  cost 
of  better  protection  is  ex- 
pensive; the  cost  to  protect 
Ohms  better  is  more  than 
the  entire  Ohms  circuitry 
cost!  So  there  you  are.  TV 
repairmen  take  note 
because  of  the  high  pulse 
voltages  found  in  TV  sets. 
One  TV  test  equipment 
company  had  to  redo  its 
products  because  they 
were  failing  in  TV  repair 
applications. 

Let's    Look    At    Specifica- 
tions 

If  you  have  done  much 
reading  of  ads  for  digital 
multimeters,  you  have 
noticed  specifications  and 
terms  that  are  particular  to 
digital  multimeters.  Let's 
look  at  some  of  these 
things  in  order  of  impor- 
tance and  define  them.  The 
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Most  kit  DMMs  have  no  way  of  calibration,  and  the  fac- 
tory may  not  do  calibration.  This  $34  95  box  will  calibrate 
the  ranges  of  most  multimeters  with  little  fuss. 


first  term  you  will  see  is 
something  called  ''basic 
accuracy/'  This  is  the  best 
accuracy  spec  of  the  unit 
and  it  refers  to  the  dc  volts 
function.  Usually,  the 
range  switch  is  set  to  the 
lowest  range  of  voltage,  so 
that  the  meter's  voltage  at- 
tenuator is  switched  out  of 
circuit.  It  is  important  to 
remember  that  basic  ac- 
curacy  is  the  best  spec  the 
meter  has.  Other  functions 
use  this  dc  voltmeter,  and 
their  errors  add  to  the  basic 
accuracy.  The  result  is  that 
all  other  accuracy  specs 
are  worse  than  the  basic 
accuracy.  So  you  want  to 
get  a  DMM  with  the  best 
basic  accuracy  you  can. 
Good  ones  run  about 
005%  to  0  5%  and  you 
must  avoid  units  above 
0.5%. 

Say  you  are  reading 
15.00  volts  on  a  3Vi-digit 
meter.  The  reading  can 
vary  from  14.92  to  15.08 
volts  and  be  on  the  edge  of 


the  specs.  As  a  result,  the 
farthest  digit  doesn't  mean 
a  great  deal  — the  total 
change  is  0.16  volts.  You 
might  as  well  cover  up  that 
last  digit  with  a  piece  of 
tape.  Don't  buy  anything 
above  0.5%  basic  ac- 
curacy; you're  wasting 
money  Besides,  the  tech- 
nology for  about  0.05%  to 
0  3%  basic  accuracy  is 
cheap  and  readily  avail- 
able; you  don't  have  to  put 
up  with  less. 

Another  specification 
that  you  should  be  in- 
terested in  is  the  ac  ac- 
curacy. This  spec  will 
always  be  much  greater 
than  the  basic  accuracy, 
and  a  good  DMM  will  have 
an  ac  accuracy  of  0J%  to 
1%.  The  reason  there  is 
more  error  here  is  that  con- 
verting the  ac  input  signal 
to  be  measured  to  dc  and 
then  reading  out  on  a  dc 
voltmeter  (basic  accuracy 
applies  here!}  introduces  a 
lot  of   inaccuracy.   If  you 


want  very  high  accuracy, 
you  will  pay  a  bundle  for  it; 
good  ac  accuracy  doesn't 
come  easy  Did  you  know 
that  some  SVi-digit  DMMs 
(about  S6k  to  $8k  each) 
have  an  accuracy  of  only 
0.07%  to  0.1%?  It's  tough 
for  the  big  guys,  too. 

As  far  as  you're  con- 
cerned, 0,5%  ac  accuracy 
will  be  more  than  suffi- 
cient; this  level  offers  a 
good  compromise  between 
price  and  performance. 
The  problem  is  that,  when 
you  read  the  ads  or  data 
sheet  for  DMMs,  the  ac  ac- 
curacy is  nowhere  to  be 
found.  If  that's  the  case, 
ask!  This  spec  is  important, 
but,  unfortunately,  a  lot  of 
low-cost  DMM  manufac- 
turers "hide"  their  data 
because  they  think  it  will 
scare  off  customers.  They 
could  be  right.  I  built  a 
DMM  kit  several  years  ago 
that  seemed  to  have  ter- 
rific accuracy  on  dc  volts 
and  Ohms.  But  in  the  fine 
print,  the  ac  accuracy  was 
2%. 

You  should  be  con- 
cerned about  frequency 
response;  specifications 
for  most  DMMs  are  de- 
rived using  a  60  Hz  input. 
Other  frequencies  can 
cause  trouble.  You  should 
know  that  virtually  all  low 
cost  DMMs  are  low  fidelity 
in  their  response  character- 
istics. Some  are  only  good 
to  about  1  kHz,  Check  with 
the  manufacturer  if  you 
want  more  data  on  fre- 
quency response.  For  the 
most  part,  if  you  do  wide- 
range  testing,  you'll  want 
to  stick  with  the  analog 
voltmeter,  DMMs  just 
don't  have  wide  frequency 
responses  yet,  and  that  in- 
cludes some  very  expen- 
sive units.  Personally,  I  use 
our  model  101  DMM  to 
measure  signals  in  the  30 
Hz  to  5  kHz  range  and  then 
switch  to  a  Hewlett- 
Packard  400H  analog 
voltmeter  to  read  out  to  4 
MHz 

The  Ohms  specification 
should  be  of  interest  to 
you,  Good  ohmmeter  sec- 


tions run  from  0.05%  to 
about  0.5%,  and  anything 
above  this  is  so  bad  that 
comment  is  unnecessary 
The  high  spots  of  Ohms 
specifications  are  the  ac- 
curacy (easy  to  get  in  pro- 
perly designed  units), 
overload  protection,  and 
the  number  of  ranges.  As 
for  overload  protection,  try 
to  get  it.  One  old  dodge  is 
to  put  a  separate  jack  on 
the  meter  for  Ohms.  It 
works,  but  a  lot  of  lead 
switching  is  necessary. 
That  is  the  simplest.  In- 
stead, get  an  ohmmeter 
with  at  least  protection  to 
12  volts  and  higher.  This 
isn't  great,  but  it  is  better 
than  nothing;  remember 
that  I  said  how  difficult 
Ohms  are  to  protect.  Bet- 
ter protection  is  coming 
someday.  As  for  scales,  you 
want  to  read  down  to  at 
least  one  Ohm  accurately, 
so  the  lowest  scale  you  get 
should  be  R  x  2k  or  so.  For 
the  top  scale,  you  want  at 
least  R  x  2  megs,  with  R  x  20 
megs  being  preferable. 
This  means  5  scales  or  so  of 
resistance,  and  you  will  be 
able  to  measure  from  1 
Ohm  to  20  megohms  with 
ease. 

The  final  specifications 
you  should  be  concerned 
about  are  for  any  current 
ranges  you  wish.  Most 
meters  offer  ac  current  and 
dc  current,  and  the  ac- 
curacies you  get  are  deter- 
mined by  the  ac  accuracy 
plus  the  current  shunt 
resistor  tolerance  (ac  cur- 
rent) or  basic  accuracy 
plus  current  shunt 
tolerance  (dc  current).  Ac- 
curacies of  1%  to  2%  are 
typical  here,  and  you  can 
go  up  to  5%  or  10%.  The 
reason  accuracy  is  so  terri- 
ble is  the  shunt  resistors 
To  keep  costs  down,  non 
precision  resistors  are 
often  used  here  Specifica 
tions  in  this  area  are  usual 
ly  a  disaster,  and,  in  fact 
we  left  out  the  current 
functions  on  the  model  101 
DMM  because  of  this 
Also,  the  cost  of  precision 
resistors  is  high,  a  dec  idee 
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drawback  to  accurate  cur- 
rent measurement  at  this 
time.  If  you  realty  want 
current  ranges  on  your 
meter,  you'll  find  them,  but 
beware  of  any  accuracy 
claims.  It's  better  to  save 
money  by  using  your  own 
external  shunts  for  current 
measurements. 

One  more  thing  while  I 
am  on  current  measure- 
ments: Some  meters  have  a 
two-volt  drop  to  read  full 
scale  current  (e.g.,  200  mA, 
2  Amps),  This  is  called  in- 
sertion loss,  and  meters 
with  this  much  drop  should 
be  avoided.  Here's  a  true 
case  history,  I  was  check- 
ing a  TV  game  which 
draws  2  Amps  at  5  volts. 
Hooking  a  commercial 
2-volt  drop  meter  in  series 
with  the  power  supply  killed 
everything!  There  was 
only  about  4  volts  on  all 
ICs.  If  you  are  ever  in  this 
situation,  use  a  higher  cur- 
rent range  for  less  voltage 
dropd  tied  a  10-Amp  shunt 
across  the  meter),  or,  better 


yet,  get  a  meter  with  only  a 
200  mV  drop  on  the  current 
ranges.  Ask  the  manufac- 
turer if  he  doesn't  quote  in- 
sertion loss  on  his  data 
sheet. 

Odds  and  Ends 

By  now  you  should  have 
a  good  idea  of  what  you 
want  in  a  DMM  and  at  least 
be  aware  of  the  strengths 
and  weaknesses  of  most 
digital  multimeters.  There 
are  a  few  other  features  in 
digital  multimeters  that 
may  interest  you.  The  first 
is  autoranging.  This  feature 
allows  you  to  read  many 
different  voltages/re- 
sistances/currents without 
changing  the  range  switch, 
This  is  a  real  boon  if  you 
are  working  in  a  tight  area 
and  hate  to  be  turning  a 
range  switch  all  the  time, 
just  select  the  function 
you  want  (ac  volts,  dc 
volts,  Ohms,  etc.)  and  the 
meter  does  the  rest.  You 
will  pay  for  this  feature, 
but  it  is  often  worth  the  ex- 
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The  N888  permits  long 
range  communications  in 
difficult  and  adverse 
locations,  thereby  offering 
important  communication 
advantages  over  AM  and 
FIVL 

The  smallest  complete 
personal  H,F.  SSB 
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tra  cost.  Gary  McClellan 
and  Co.  plans  to  offer  a 
$100  autoranging  DMM, 
the  model  102,  and  it 
should  be  out  by  the  time 
you  read  this.  However,  if 
you  have  a  certain  amount 
to  spend,  always  spend  it 
on  accuracy  and  not  on 
special  features  if  you  can. 
There   are   a    lot  of  op- 


tional accessories  out  for 
digital  multimeters,  such 
as  HV  probes,  rf  probes, 
and  thermometers.  Check 
out  the  Heath  catalog  or 
the  Fluke  catalog  for  more 
data. 

For  a  summary  of  this  ar- 
ticle, take  a  look  at  Table 
1,  which  shows  the  specs 
and  their  limits. ■ 


1 »    Basic  accuracy 


2.     Ac  accuracy 


3.    Ohms  accuracy 


4.    Dc  current 


5.    Ac  current 


6.    Other  features 


±0.05%  to  ±0.5% 
(Less  is  better.) 

0.3%  to  1  % 
(Less  is  better.) 

0.1%  to  0.5% 

(Less  is  better*) 

See  text  for  overload  protection, 

±1%to±5% 

(Less  is  better.) 

Watch  insertion  loss  (see  text). 

1  %  to  5% 

(Less  is  better.) 

Watch  insertion  loss  (see  text). 

Must  have  overload  protection;  W4  LED  or 
LCD  displays  recommended;  Ac  operation 
recommended  (see  text);  3'^diglt  display 
recommended. 


Table  h  DMM  specifications  summary. 
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Triple  Threat 


Microlog's  RTTY,  Morse,  and  ASCII  system 


Ralph  E.  Deltigatti  K3CMY 
I76SI  Amity  Drive 
Gaithersburg  MD  20760 


After  nearly  a  quarter 
century  of  designing, 
building,  using,  and 
troubleshooting  com- 
munications equipment,  it 
is  rare  when  something 
new  comes  along  that  is  ex- 
citing. The  Morse,  RTTY, 
ASCII  keyboard,  decoder, 
and  video  monitor  manu- 
factured by  the  Microlog 
Corporation  certainly 
qualify  as  one  of  these  rare 
joys! 

The  Microlog  system  is 
composed  of  three  sep- 
arate and  distinct  units:  the 
AKB-1  keyboard,  the 
AVR-1  decoder,  and  the 
video  monitor  (VM).  These 
units  may  be  purchased 
separately  or  together  to 
form  the  complete  "sys- 
tem," which  can  be  ex- 
panded later  with  options 
which  may  be  installed 
either  at  the  factory  or  by 
the  user/owner 
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Living  in  an  apartment  or 
in  a  town  house  (as  do  I) 
has  certain  advantages,  to 
be  sure,  but  there  are  also 
some  distinct  disadvan- 
tages—such as  RTTY 
operation.  The  neighbors 
do  not  appreciate  the  clat- 
ter—especially in  early- 
morning  hours. 

Not  wanting  to  give  up 
RTTY,  nor  to  be  hanged, 
not  even  in  effigy,  by  irate 
neighbors,  I  started  comb- 
ing the  ad  pages  of  my 
favorite  ham  magazines 
looking  for  a  solid-state 
replacement  for  the 
venerable  old  "15," 
Everything  to  be  found, 
and  there  isn't  what  you 
would  calf  an  overwhelm- 
ing selection,  was  either 
too  expensive  or  appeared 
to  be  lacking  in  some 
refinements.  Then  it  hap- 
pened! A  friend  called  and 
asked  if  I  had  heard  of  a 
company  which  was  new  to 
amateur  radio:  the 
Microlog  Corporation. 

A  call  to  Microlog  put 
me    in    touch    with    Bob 


WA3VPE  and  Joe  N3JL, 
who,  It  turned  out,  are  the 
co-developers  of  the 
Microlog  units.  Immediate- 
ly arrangements  were 
made  to  visit  their  offices 
and  have  a  closer  look. 

The  Most  Enjoyable  Test 

Several  days  after  the  in- 
itial telephone  call,  I  was  in 
the  engineering  offices  of 
Microlog.  After  a  brief  in- 
troduction to  some  of  the 
other  hams  working  with 
the  company,  I  was  offered 
unlimited  use  of  their  ham 
station  facilities  (N3JL),  in- 
cluding a  complete  Micro- 
log  system  with  most  of  the 
options  installed.  Bob 
showed  me  the  basics  of 
the  rig  they  use  and  left  me 
with  the  equipment  and  a 
pair  of  instruction  manuals 
for  the  AKB-1  and  the 
AVR-1 

For  the  next  several 
hours,  1  was  to  experience 
one  of  the  most  enjoyable 
tests  I  have  ever  par- 
ticipated in.  The  first  hour 
or  so  was   spent   in   both 


amazement  and  disbelief 
as  I  put  the  AVR  (decoder) 
through  its  paces:  a  five- 
station  pileup  on  the  lower 
end  of  twenty  CW,  numer- 
ous RTTY  signals  on  forty 
and  eighty  (some  so  poor  to 
the  ear  that  at  times  I 
wasn't  even  sure  that  they 
were  RTTY  until  1  switched 
in  the  AVR),  and  still  more 
CW,  some  of  which  remind- 
ed me  of  a  "left-footed" 
kid  somewhere  deep  in  my 
past! 

I  found  that  the  AVR 
would  easily  handle  just 
about  everything.  It  gave 
near  perfect  copy  on  a  cou- 
ple of  CW  and  RTTY  signals 
that  were  barely  discern- 
ible by  ear.  Once  the  AVR 
locks  onto  a  signal,  the 
speed  can  increase  or 
decrease  by  as  much  as  2:1 1 
and  it  will  follow  right 
along.  If  the  speed  slowly 
increases  [or  decreases) 
steadily  in  one  direction 
only,  the  AVR  will  also 
track  right  along  Even 
character  spacing  can 
vary,    within    reasonable 


limits,  and  copy  will  be 
solid.  Of  course,  if  a  lid  is 
sending  CQ  with  his  left 
foot  and  chooses  to  send 
NISI  MA  as  CQ,  the  AVR  will 
copy  exactly  what  is  being 
sent:  NN  MA! 

Cleanliness  Is  Easy  Listen- 
ing 

Those  of  you  who  have 
come  away  from   the   rig 
after  a  few  hours  of  CW 
and   have   felt  wiped  out 
could   literally  see  why  if 
you  were  to  look  at  some 
of  those  CW  stations  you 
worked  on  the  screen  of 
the    Microlog.    The    AVR 
displays  what  it  hears.  If  it 
hears  good  clean  CW  (3:1 
dash/dot  ratio)  with  good 
letter   and    word    spacing, 
copy    is    perfect.    On    the 
other  hand,  if  it  hears  junk, 
it    will     display    junk 
Although  the  AVR  is  by  no 
means   a  substitute  for  a 
good  operator  and  sound 
;no  pun  intended)  knowl- 
edge of  CWf  it  is  certainly  a 
boon   to   modernizing  the 
amateur  station.  With  its 
auxiliary  TTL   terminal   on 
the  rear,   it  is  also  an  ex- 
cellent training  aid  for  a 
new    operator    to    use    in 
learning  to  send  good  CW 
with  any  kind  of  key.  It  is 
an    invaluable    aid    in 
assisting  a  "bug"  operator 
with    proper    setup    for    a 
good  dot/dash  ratio 

Forget  The  Home  Brew 

Those  of  you  who  follow 
the  many  fine  articles  in  73 
and  have  dabbled  in  home 
computers  have  no  doubt 
seen  character  generation 
on  a  modified  production* 
type  television  receiver.  If 
you  have  continued  to  be 
captured  by  that  fascinat- 
ing hobby,  you  have  prob- 
ably also  seen  character 
generation  displayed  on  a 
commercial-quality  video 
monitor.  If  you  have,  you 
will  be  able  to  understand 
my  comparing  the  con- 
verted television's  video 
quality  with  the  quality  of 
a  picture  produced  by  a 
pinhole  camera  when  com- 
pared to  commercial  pro- 


Microlog  AKB-1  keyboard.  Although  there  are  many  options  available  for  the  keyboard, 

only  one  is  visible  from  the  exterior.  In  the  upper  row,  third  key  from  the  right,  a  special 
key-cap  is  installed  with  the  owner's  call  when  the  ID  option  is  ordered.  All  other  options 
are  internal. 


ducts  Both  are  readable, 
but  in  terms  of  extended 
viewing  time,  the  commer- 
cial monitor  is  by  far  the 
better  choice  and  wiser  in- 
vestment. 

This  companion,  which  I 
consider  both  necessary 
and  a  perfect  match  to  the 
AVR,  is  the  VM  video 
monitor.  It  is  a  quality 
product,  produced  by  a 
major  manufacturer  of 
video  devices  and,  most 
importantly,  it  is  designed 
with  the  requirements  of  a 
video  character  display  in 
mind. 

Perfect  CW 

All  of  us  who  have 
labored  through  numerous 
FCC  exams,  have,  at  one 
time  or  another,  been 
treated  to  a  session  of 
copying  "perfect"  CW.  The 
CW  commonly  heard  at 
FCC  Field  Offices,  W1AW, 
and  other  locations  is  often 
referred  to  as  "machine 
sent"  which  is  indicative  of 
its  precise  nature. 

The  AKB  could  give  any 
FCC  CW  machine  a  run  for 


its  money,  and  keep  you  on 
the  air  without  the  risk  of 
broken  tapes,  as  W1AW 
has  experienced  on  occa- 
sion. Not  only  is  it  capable 
of  perfect  CW  (weight, 
ratio,  speed,  etc.),  but  it 
also  is  just  as  capable  of 
handling  RTTY  or  ASCII 
with  the  same  precision. 

Although  there  is  not 
much  apparent  difference 
from  one  keyboard  to  the 
next,  those  of  you  who 
have  already  tried  more 
than  one  may  well  know 
the  frustrations  of  "bounc- 
ing" key  contacts  sending 
more  than  the  desired 
number  of  characters, 
Some  keyboards  are  too 
sensitive  and  it's  easy  to 
trigger  a  string  of  gibberish 
just  by  grazing  a  key  with  a 
finger.  The  performance  of 
the  AKB  should  set  aside 
these  fears  forever!  Some 
of  the  other  very  desirable 
features  included  in  or 
available  as  options  on  the 
AKB  are:  automatic  CW 
identification  from  the 
keyboard  when  in  the 
RTTY  mode  (operating  the 


control  ID  command  trans- 
mits your  call  in  Morse  and 
then  resets  the  AKB 
automatically  for  con- 
tinued RTTY  operation); 
selectable  CW  speed  from 
the  keyboard  in  one  word- 
per- minute  increments 
from  three  to  ninety-nine 
words-per-minute;  com- 
pletely keyboard- con- 
trol led  buffer  entry/exit; 
ID  and  name/QTH  keys,  to 
save  repeating  these  often- 
used  groups;  keyboard- 
controlled  character  spac- 
ing. 

No  Fun  For  Knob  Twisters 

Operationally,  this  sys- 
tem is  no  fun  for  knob 
twisters!  The  AVR  has  only 
two  basic  controls,  and  the 
function  of  one  of  the  con- 
trols is  directly  related  to 
the  options  chosen  or  add- 
ed later.  The  on/off  switch 
is  incorporated  into  the 
function  switch,  which, 
depending  on  the  options 
chosen,  allows  you  to 
select  CW,  RTTY  (at  all 
common  speeds),  or  ASCIL 
The  other  control  is  a  sifY>- 
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Microlog  AVR-1  decoder  and  VM  video  monitor.  As  you  can  see,  the  A  VR-1  is  not  much  to  look  at  —  virtuatly  a  box  with 
a  knob!  However,  the  size  relationship  between  the  AVR-1  and  the  video  monitor  provides  some  visual  comparison  oi 
the  two.  The  video  monitor  shown  is  the  12-inch  (diagonal)  version. 


pie  push-button  switch 
which  is  used  to  initialize 
the  automatic  speed  track- 
ing part  of  the  Motorola 
6800  microprocessor  pro- 
gram which  is  the  heart  of 
the  AVR.  Initialization 
merely  consists  of  depress- 
ing the  button  long  enough 
for  the  AVR  to  "hear"  one 
CW  character  composed 
of  at  least  one  dot  and  one 
dash.  That's  all!  For  RTTY, 
the  calibrate  button  func- 
tions to  change  speeds. 
The  function  switch  places 
the  unit  in  RTTY  operation 
at  sixty  words  per  minute, 
and  then  each  press  of  the 
calibrate  button  steps  up 
the  speed  (60,  66,  75,  and 
100  wpm),  with  automatic 
rollover  from  100  back  to 
sixty,  ASCII  is  selected  by 
the  function  switch  and  is 
fixed  at  a  standard  baud 
rate  of  110.  When  oper- 
ating HF  RTTY,  no  terminal 
unit  (TU)  is  necessary  as 
long  as  the  rig  you  are  us- 
ing has  either  separate  vfos 


or  an  RIT  control,  In  fact, 
the  use  of  a  terminal  unit 
will  provide  a  minimal  im- 
provement in  signal  han- 
dling of  only  about  3  dB. 
Although  all  standard 
RTTY  functions  are  present 
on  the  keyboard,  the  AVR 
has  been  selectively  pro- 
grammed to  ignore  certain 
ones,  such  as  the  line  feed 
(LF)  function.  This  con- 
serves space  on  the  video 
display  and  makes  com- 
prehension of  the  trans- 
mitted copy  easier. 

What  CW  Filter? 

With  the  AVR,  there  is 
no  serious  need  for  any 
special  extra  cost  filters  for 
your  rig.  In  fact,  it  doesn't 
even  matter  if  you  have  a 
standard  (in  most  rigs)  SSB 
filter.  Some  minor  im- 
provement may  be  noticed 
in  performance  with  the 
use  of  a  400-  to  500-Hz  CW 
filter.  The  AVR  incor- 
porates its  own  four-pole 
filter  within   its   input  cir- 


cuitry This  filter  has  an 
effective  bandwidth  of  ap- 
proximately 100  Hz  and  is 
centered  at  about  750  Hz. 
The  audio  input  is  also  pro- 
tected against  accidental 
overload,  with  a  combina- 
tion of  diode  clipping  and 
its  own  age  circuitry.  Addi- 
tionally, this  marvelous  lit- 
tle input  system  utilizes 
signal  regeneration  for  vir- 
tually clean  audio  at  its 
output,  regardless  of  the 
crud  which  may  have  been 
riding  on  the  signal  coming 
out  of  the  receiver  and  into 
the  AVR.  For  the  benefit  of 
those  wishing  to  hear  as 
well  as  see  the  incoming 
signal,  the  regenerated 
audio  of  the  AVR  is  ac- 
cessible on  a  rear  terminal 
strip. 

Don't  Argue  With  Success 

The  AKB  (keyboard)  also 
utilizes  the  same  "brain" 
as   its   companion   AVR  — 

the  Motorola  6800  micro- 
processor. Complete  con- 


trol of  the  operation  of  the 
AKB  is  accomplished  via 
the  6800,  which  does 
everything  from  debounc- 
ing the  keyboard  to  pro- 
viding random  code 
generation  for  code  prac- 
tice use.  It  seems  that  the 
N3JL/WA3VPE  team  knew 
better  than  to  argue  with 
the  success  of  the  6800  in 
the  AVR  and  wisely  incor- 
porated it  in  the  keyboard 
design  as  well  A  124-char- 
acter  buffer  in  the  AKB 
allows  full  editing  capabili- 
ty by  means  of  a  back- 
space command,  as  well  as 
repeat  functions,  from  one 
character  to  a  complete 
sentence  of  up  to  124 
characters.  In  order  not  to 
keep  anyone  dependent  on 
the  monitor  for  following 
the  CW,  a  sidetone  monitor 
is  also  built  into  the 
keyboard.  The  keying  cir- 
cuit will  handle  TTL, 
cathode  (up  to  40  V  dc  at 
300  ttiA),  and  grid-block  (up 
to  -150  V  dc  at  100  mA) 


keying.  A  mercury  keying 
relay  is  also  available  as  an 
option.  In  the  RTTY  and 
ASCII  modes,  an  outboard 
loop  may  be  keyed. 

Beyond  the  Instruction 
Manual 

Needless    to    say,    that 
first  visit  to  the  Microlog 
office  and   manufacturing 
facility  "hooked"  me  but 
good  — I    soon    thereafter 
became  a  "system"  owner. 
As   most   hams  who   have 
been    kicking    around    the 
bands  for  a  few  years  do,  I 
have    accumulated    my 
share  of  equipment,  which, 
for   the    purposes   of   this 
article,  proved  to  be  very 
beneficial.  I  have  operated 
the    AKB-1     and    AVR-1 
(along  with  the  VM)  both 
separately  and  together,  as 
appropriate,  on  the  follow- 
ing   equipment:    an    Atlas 
210-X/NB;  the  Drake  twins 
(T-4XB/R-4B);    an    ancient 
Hallicrafters  S-38C;  and  a 
Ten-Tec    Argonaut    509. 
Results    with    all    of    this 
equipment  were  excellent, 
even,  to  my  amazement, 
with   the    S-38C!    On   VHF 
RTTY,  a  terminal  unit  is  a 
necessity,  and  with  one  of 
the  basic  units  described  in 
The  New  RTTY  Handbook, 
73,    Inc.,    1977,    excellent 
results    can    be    expected. 
Microlog   offers   an   AFSK 
modulator  which  fits  nice- 
ly into  the  AKB-1   and  is 
fully  compatible  with  HF 
or  VHF  RTTY  operation. 

During  the  initial  testing 
at  my  home  QTH,  I  expe- 
rienced a  fair  amount  of 
video  "suck-out"  on  the 
monitor.  After  carefully 
checking  all  connections 
and  finding  the  problem 
still  present,  I  replaced  all 
of  the  interconnecting  wir- 
ing with  shielded  audio 
cable  and  found  the  prob- 
lem virtually  nonexistent  I 
mention  this  because  the 
manual  does  not  indicate 
any  specific  cabling  re- 
quirements. Also,  with  the 
conversion  to  shielded 
cable,  I  found  the  terminal 
strips  (standard  screw-type) 
less  than  ideal  for  intercon- 


nects,   and    added    paral- 
leled   phone    or    phone 
jacks,    as    appropriate,    to 
the  rear  panel  of  both  the 
AKB  and  the  AVR,  Modifi 
cations  of  this  type,  or  any 
others    which    do    not 
destroy  or  cause  destruc- 
tion   to    the    basic    cir- 
cuitry,   do    not    void    the 
warranty(ies).  This  is  some- 
thing   which    I    was    very 
careful  to  verify  with  the 
folks  at  Microlog  before  I 
began.  While  making  these 
modifications,    I    noticed 
the  chassis  and  cabinet  of 
both    units    are    of    the 
heaviest  type  that  I   have 
seen    used    on    amateur 
equipment  in  many  years. 
According  to  the  folks  at 
Microlog,    little    items 
which  are  nice,  but  which 
would  run  up  the  cost  of 
these    units,    such    as    ac 
power-on    indicators,    a 
disable    switch    for    the 
sidetone    oscillator,    a 
remote  "calibrate"  switch 
for  the  AVR,  and  a  remote 
on-off /function    switch, 
were  intentionally  left  out. 
They  may  be  added,  as  well 
as  any  other  user-desired 
modification,  at  no  risk  to 
the  warranty.   Those  who 
have  no  need  for  these  ex- 
tras are  not  burdened  by  a 
higher  price  tag.  , ,  a  nice 
touch,  to  say  the  least.  But, 
remember,    the    designers 
are  hams,  too! 

What's  That  Again? 

For  the  benefit  of  the 
technically  inclined,  or 
those  who  are  just  fas- 
cinated by  specifications, 
here's  a  more  matter-of- 
fact  review  of  the  Microlog 
products  (*  =  optional 
feature;  **  =  part  of 
keyboard  speed  control 
option;  ***  =  part  of  RTTY 
option): 

AKB-1  Keyboard 

•  Motorola  6800  micro- 
processor controlled; 

•  Four-contact-per-key; 
gold-plated  contact 
keyboard; 

•  Keyboard  debounced  by 
the  6800; 


•  124-character   running 

buffer  with    LED  status 
indicator; 

•  64-character  message 
memory  with  up  to  four 
addressable  sections; 

•  Keyboard  Morse  speed 
control;* 

•  Variable  character  spac- 
ing;** 

•  Morse  speed  range  =  3 
to  99  words-per-minute; 

•  Baudot  speeds  of  60,  66, 
75,  and  100  words  per 
minute;* 

•  ASCII  operation  at  110 
baud;* 

•  RY  test  generator;*** 

•  Random  code  genera- 
tor;* 

•  ID  and  name/QTH 
keys;* 

•  AFSK  modulator;* 

•  Standard  alphanumerics 
and  punctuation  in  all 
modes; 

•  Special  function  keys  for 
LTRS,  FIGS,  CR/LF,  and 
LF;"* 

•  Special  Morse  signal 
keys   standard:   AR,   AS, 

and 


BK(    BT,    KN, 

•  Sidetone  oscillator; 

•  Solid-state  keying; 

•  Mercury  relay  keying* 

AVR-1  Decoder 

•  Motorola  6800  micro- 
processor controlled; 

•  100-Hz  four-pole  filter 
with  750  Hz  center  fre- 
quency; 

•  Regenerated  audio  with 
internal  age  and  input 
clipping; 

•  12-dB  dynamic  range 
with  minimum  input  of 
.1  V  rms; 

•  RTTY  decoded  via  mark 
pulse  only;* 

•  ASCII  operation  at  110 
baud;* 

•  RTTY  speed  ranges  of  60, 
66,  75,  and  100  words  per 
minute;*** 

•  Video  output  provides 
approximately  1 ,000 
characters/full  screen; 

•  CW  speed  range  =  ap- 
proximately 3  to  99 
words  per  minute; 

•  US  standard  compatible 
video  output; 

•  Printer  driver  output 
port;* 


•  Local  loop  keying  out- 
put;*** 

•  Ik  audio  input  imped- 
ance—will not  load 
speaker  line; 

•  Auxiliary  keying  input 
for  code  practice,  etc. 

Both  units  measure  3.7" 
H  x  17.8"  W  x  9.5"  D,  and 
power    requirements    are 

117  V  acat60  Hz  each.  The 
AKB-1  consumes  twenty 
Watts  of  power  while  the 
AVR-1  requires  thirty-five 
Watts. 

All  three  units  are 
shipped  well-packed,  and, 
unless  otherwise  specified, 
are  shipped  via  United 
Parcel  Service  (UPS) 
throughout  the  US.  In  addi- 
tion, all  three  units  carry 
a  one-year  warranty  which 
is  not  voided  by  user- 
installed  modifications 
which  do  not  interfere  with 
or  damage  the  basic  cir- 
cuitry, 

In  checking  with  the 
folks  at  Microlog,  I  have 
been  informed  that  the 
complete  system  will  be  on 
display,  for  all  to  see  and 
use,  at  the  Foundation  for 
Amateur  Radio  Hamfest  to 
be  held  at  Gaithersburg, 
Maryland,  in  October,  For 
those  who  don't  want  to 
wait  till  then,  write  Charlie 
Talbot  K3ICH,  at  Microlog 
Corporation,  4  Profes- 
sional Drive,  Gaithersburg 
MD  20760,  or  phone  (301)- 
948-5307.  Charlie  is  in 
charge  of  Amateur  Sales 
and  Customer  Service. 

With  base  prices  of 
$29900  for  the  AKB-1 
keyboard,  $349.00  for  the 
AVR-1  decoder,  and 
$159.00  for  the  video 
monitor  (VM),  you  are  pur- 
chasing a  product  which  is 
competitive  in  price  and 
more  than  competitive  in 
performance  with  anything 
currently  on  the  market 
which  has  been  made 
available  to  me  for  testing. 
And  perhaps  the  nicest 
feature  is  that  you  can  add 
to  your  system  as  you 
desire,  and  modify  it, 
without  risk,  at  your  conve- 
nience. I 
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Revo  lution 


A  Digital  Receiving  System  for  MORSE  and  RTTY  (BAUDOT  &  ASCII) 

Microprocessor  controlled  system  automatically  interprets  and  displays  MORSE/RTTY  Codes 
at  various  speeds.  A  unique  signal  analysis  permits  copy  of  MORSE  Code  with  large  variations  in 
speed  and  weight.  Receives  standard  RTTY  speeds  (60,  66,  75  and  100  WPM)  plus  ASCII.  Direct 
hook-up  to  your  receiver  eliminates  the  need  for  any  additional  equipment.  Attractive  heavy  duty 
aluminum  enclosure  (133/4x13x3  in,  high). 


Newly  incorporated  standard  features: 

•  24  hour  6  digit  clock  on  screen 

•  Video  display  of  operating  mode  &  RTTY  speed 

•  Normal  and  inverted  video  (black  or  white) 


•  Easier  to  read  text  format 

•  Improved  narrow  band  active  audio  filter 

•  Audio/visual  tuning  indicators  built-in 


Use  the  feature  packed  AKB-1  programmable  memory  keyboard  to  send  perfect  MORSE  and  RTTY. 


AVR-2 

AKB-1 

VM-4209  9  in.  Sanyo  Monitor 

VM-4215  15  in.  Sanyo  Monitor 

*  Prices  subject  to  change. 


$369.00  (RTTY  add  $50.00) 
299.00  (RTTY  add  $50,00) 
169,00 
259.00 


CUSTOMS  OPTIONS  AND  PACKAGE  PRICING  AVAILABLE.  Write  for  additional  information.  One  year  warranty 
on  aft  products.  Add  S4.0Q  shipping  per  item,  M0  residents  add  5%  sales  tax.  SEND  YOUR  ORDER  NOW  TO: 


V/S4* 


M55 


MICROLOG 

CORPORATION 


4  Professional  Drive  -  Suite  119 
Gaithersburg,  Maryland  20760 

Telephone  (301)  948-5307 


g?  WQ&Q~ 


Whifi  it  com**  to  ,  . 

f    FAST  DELIVERY, 

HONEST  DEALING  & 
PROMPT  DEPENDABLE 

"S-E-R-V-l-C-E" 

W#  doa'f  i«it  MvMliia  H  — 
WE  GIVE  IT! 


DEJSTRON  MLA-  2500 


1  60  thru  10  Meter  Amplifier 


1 


While  they  last  .  . 


MAIL  AND 
ELEPHONE 
ORDERS 
WELCOMED" 
.  .  They're  our 
business  1 1 


New /Improved 
Heavy  Duty 

ROTORS 

NOW 

REG.  *899"     ONLY       «g 

0nly*79950*      $  129.95 

with  Control 
(LESS  CABLE) 


Fq    HAM  III    ROTOR    for    LESS    THAN    ONE 
OAA  V  C    lU/O  §mn*I*l    HUNDRED  DOLLARSI   LIMITED   -   ORDER 
0%  "CASH"  SAVINGS  NOW  IN  EFFECT  on  NOW  A  SAVEI  CALL  or  WRITE  TODAY  .  .  . 
1h«M  popular  TRI-BAND  BEAMS!  AND  .  . .         "TERMS:  "CASH"  meant  CHECK, 
with  "PACKAGE"  PURCHASE  of  teleeted  MONET  ORDER  or  C.O.D. 

TRI  BANDERS  ...  you  can  BUT  A  NEW  CUE  REGULA8 

MAKE/ MODEL 


SPECIAL  "CASH"  PRICES* 
BEAM  ONLT     BEAM  A  ROTOR 


CUSHCRAFT  ATB-34 
HT-GAIN  TH3-JR. 
NT-GAIN  TH3-MK3 
HY-GAIN  TH6-DXX 
MOSLETTA-33-JR 
MOSLEY  TA-33 
MOSLEY  TA-36 
MOSLEY  CL-33 
MOSLEY  CL-36 
WILSON  SYSTEM  I 
WILSON  SYSTEM  II 


4-Element  2-KW 
3-Elemenf/300W 
3 -Element /1KW 
6- Element/ 2KW 
3  -  Element  /1KW 
3 -Element/ 2KW 
6-Element/2KW 
3-Element/2KW 
6 -Element/ 2KW 
4-  Element  /2KW 
3-Element  /  2KW 


$259.95 
$144.50 
$219.95 
$296.95 
$151.85 
$206.50 
$335.25 
$232.50 
$310.65 
$274.95 
$219.95 


$209,95 

$319.95 

$12935 

$242,50 

$179.95 

$269.95 

$246.95 

$349.95 

$136.50 

$247.50 

$185.00 

$294.50 

jpjtyy„y  ^ 

$399.95 

$209.00 

$31 7.25 

$279.50 

$384.50 

$224.95 

$329.95 

$1 79,95 

$289.95 

FREIGHT:  ALL  SHIPPING  CHARGES  "COLLECT"  -  F.O.B.  WATERTOWN! 


INC 


AMATEUR  CENTER 


Write  todttf-tor  ou 
§vH«fE*i  UM4£qvlpt 


"America's  Most  Reliable  Amateur  Radio  Dealer" 


NO.  (605)-886-7314      P.O.  BOX  73     WATERTOWN.  SOUTH  DAKOTA  57201 


T-Hunt 


foiled  again 


Bob  Thornburg  WB6JPI 
13135  Ventura  Blvd. 
Studio  City  CA  91604 


Ground-plane  antenna  made  of  coat-hanger  wire,  pipe  clamps,  and  a  broom  stick.  It  is 
located  inside  a  vicious  agave  bush. 


In  the  midst  of  getting 
WR6AMD/WR6ABE 
back  on  the  air  (it  was 
turned  off  for  60  days  to 
realign  the  control  pro- 
cedures), a  new  MCW  ID 
appeared.  At  over  20  wpm, 
it  sent  ' *  I  PI  SUCKS" 
through  the  repeater  on  a 
random  basis.  The  signal 
was  strong  enough  to  cap- 
ture most  all  users-  Since 
WB6JPI  is  the  licensee  of 
the  repeater  (WR6AMD), 
this  MCW  signal  was  of 
primary  concern  (at  least 
to  me). 

An  initial  analysis  of  the 
signal  showed  that  it  lasted 
for  about  4  seconds  on 
what  appeared  to  be  a  ran- 
dom basis  on  the  average 
of  7  times  per  hour  and  ran 
more  or  less  24  hours  per 
day.  The  signal  first  oc- 
curred about  January  22, 
1977. 

The  jammer  committee 
was  involved  with  a  num- 
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ber  of  mobile  jammers 
considerably  more  destruc- 
tive to  the  repeater  opera- 
tion  than  the  new  MCW 
signal.  But  it  was  of  con- 
cern In  their  spare  time, 
some  measurements  were 
attempted,  but  it  could  not 
be  heard  on  the  input  from 
the  usual  base  stations. 
This  fact  coupled  with  the 
random  nature  of  the  sig- 
nal's occurrence,  began  to 
stimulate  a  challenge.  It 
was  not  going  to  be  easy. 

A  concentrated  effort  by 
WB6WDV,  WA6QZK, 
WB6JPI,  and  WA6VSK, 
with  coordination  by  Paul 
W6AOP,  began  to  yield 
some  results,  It  could  be 
heard  in  parts  of  Glendale. 
Pasadena,  and  Sierra 
Madre,  but  very  weakly. 
Bearings  seemed  to  point 
north  from  the  210  freeway 
toward  the  Angeles  Na- 
tional Forest  {which  Mt. 
Wilson  is  in),  but  it  could 
not  be  heard  elsewhere  in 
the  LA  basin.  The  Ven- 
tura/210/10 freeways  had 
been  checked  from  Ven- 
tura to  San  Bernardino 
during  the  course  of 
January  24  through 
February  2,  as  well  as  most 
of  LA,  and  Orange  coun- 
ties. 

It  was  Gary  WB6WDV 
who  was  first  to  be  con- 
vinced it  was  in  the  moun- 
tains. The  signal  strength 
was  not  super  strong;  some 
base  stations  and  3-400 
Watt  erp  mobiles  could 
overcome  it.  Since  even  1/2 
Watt  on  Mt.  Wilson  was 
stronger  than  that,  the 
mountain  had  been  largely 
discredited  as  being  the 
host  But  Gary  was  con- 
vinced and  on  February  4 
he  went  up  the  hill  He  ob- 
tained strong  bearings 
from  near  the  repeater  site 
pointing  ENE  and  an  even 
stronger  signal  from  Mt. 
Wilson  Road  where  it 
overlooked  the  canyon  in 
back  (north)  of  Mt,  Wilson, 
The  MCW  transmitter  was 
definitely  up  there  some- 
where, 

A    brief    description    of 

this  area  is  that  it  is  rugged. 


Mt.  Wilson  is  5,700  feet 
high  and  forms  the  south 
edge  of  a  large  canyon 
about  20  miles  long  and 
some  6-8  miles  across.  The 
west  fork  of  the  San 
Gabriel  River  is  created  in 
this  canyon.  Red  Box  [4,900 
feet)  is  at  the  west  end  and 
the  Angeles  Crest  Highway 


runs  along  the  north  side  at 
about  5,000  feet.  The  bot- 
tom of  the  canyon  is  about 
2,700  feet.  A  dirt  road  runs 
down  into  the  canyon  from 
Red  Box  (Rincon  Road)  as 
far  as  West  Fork,  then  it 
goes  up  the  south  rim  of 
the    canyon    east    of    Mt 

Wilson. 


The  terrain  is  rugged,  not 
only  mountainous  but  full 
of  overgrowth  —  mostly 
manzanita,  yuccas,  and 
such  bushes.  It  also  had  up 
to  2  feet  of  snow  on  the 
north  and  east  slopes. 

On  Saturday,  February  5, 
Rich  WA6VSK,  Paul 
W6AOP,  and  Bob  WB6JPI 


Rick  Penunuri  WAbVSK  and  Gary  Jaegers  WB6WDV  holding  the  antenna 


Transmitter  and  batteries  coming  out  of  their  burial  p/ace. 
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Rick    Penunuri   WA6VSK  and  Gary   Jaegers   WB6WDV 
loaded  up  to  pack  the  box  out  still  operating. 


met  Gary  and  his  wife 
Mearl  WA6WXI  at  Mt. 
Wilson  and  indeed  con* 
firmed  the  bearings  from 
Mt.  Wilson  Road.  Bearings 
from  the  north  rim 
(Angeles  Crest  Highway) 
pointed  at  Mt.  Wilson 
across  the  canyon-  The  in- 
tersection of  the  bearings 
from  Mt.  Wilson  Road  and 
Angeles  Crest  Highway 
crossed  at  about  West 
Fork.  Another  reading  fur- 
ther up  Angeles  Crest 
Highway  pointed  at  the 
observatory  on  Mt,  Wilson 
and  did  not  correlate  at  all 
with  the  previous  reading. 
Meanwhile,  Leonard 
WB6QZK  drove  up  High- 
way 39  to  Crystal  Lake  and 
reported  no  signal  Gary 
took  his  antique  Monza 
down  the  Rincon  to  West 
Fork  (or  what  he  thought 
was  West  Fork)  but  could 
hear  it  only  at  high  spots 
with  no  consistent  bear* 
ings.  Rich  and  lippy  (short 
for  J  PI]  went  along  various 
points  from  Red  Box  to 
Barley  Flats  on  Angeles 
Crest  Highway,  always  get- 


ting bearings  pointing  at 
the  observatory.  The  area 
in  Mt.  Wilson  Park  also 
showed  very  weak  signals. 

On  Sunday,  February  6, 
it  was  arranged  to  gain  ac- 
cess to  the  observatory 
area.  A  strong  bearing  from 
the  cliff  was  obtained  to 
the  NE  across  the  canyon, 
indicating  that  the  bear- 
ings from  Angeles  Crest 
pointing  toward  Mt. 
Wilson  must  be  reflections, 

Rick  and  Jippy  drove 
around  to  Shortcut  Road 
and  hiked  down  into  the 
canyon  (about  8  miles), 
while  Gary  once  again 
drove  the  Rincon,  this  time 
getting  to  West  Fork  and 
up  the  south  side  to  where 
Shortcut  Road  met  Rincon 
(at  4,400  feet  — Shortcut 
Road  started  at  4,900, 
dropped  to  2,700,  and  went 
back  up)  Much  pooped 
and  it  being  almost  dark, 
Rick  and  Jippy  arrived  at 
the  river  after  obtaining 
almost  no  bearings  except 
NE,  Rather  than  climb  up 
to  either  end,  they  left  the 


road  and  headed  cross 
country,  following  the  river 
to  West  Fork,  Gary  met 
them  there  and  reported 
that  he  had  no  new  bear- 
ings other  than  northeast. 
We  concluded  it  was  not 
on  Ml.  Wilson  nor  on  the 
bottom  of  the  canyon. 

During  the  following 
week,  Gary  made  several 
trips    into    the    mountains 

with  the  first  new  data 
coming  from  Windy  Gap 
on  Angeles  Crest  Highway. 
This  bearing  pointed  south, 
which  crossed  the  Wilson 
Road  bearings  just  north  of 
Cogswell  Reservoir.  He 
also  drove  the  Rincon- 
Red  Box  road  again,  this 
time  getting  as  far  as  Mon- 
rovia Peak  before  ice  on 
the  road  halted  the  prog- 
ress of  his  antique  Monza. 
The  bearing  from  this  point 
was  a  little  west  of  north. 
Gary  and  Leonard  then  ap- 
proached the  road  from 
the  east  end,  climbing  to 
the  top  of  Pine  Mountain  in 
Leonard's  4^w heel-drive 
Blazer.  Gary  relaxed  and 
enjoyed  the  view  into  the 
canyons  below,  knowing 
that  this  time  he  was  travel- 
ing the  steep,  narrow  dirt 
roads  in  an  appropriate 
vehicle  in  expert  hands. 
Then  Leonard  remarked 
that  this  was  the  first  time 
he  had  driven  his  Blazer  on 
anything  but  flat  ground. 
Gary  closed  his  eyes  and 
hid  under  the  dashboard. 

The  bearings  from  Pine 
Mountain  were  WNW, 
crossing  the  other  bearings 
in  the  area  between  Windy 
Gap  and  Cogswell  Reser- 
voir, A  weak  WSW  reading 
from  Twin  Peaks  Point  on 
Highway  39  was  obtained 
as  a  final  check  Good 
bearings  from  all  direc- 
tions indicated  that  the 
transmitter  was  in  the  area 
of  Bobcat,  Lobor  or  per- 
haps Devil's  Canyon, 

On  Friday,  February  11 , 
Gary  hiked  along  the  ridge 
on  the  east  side  of  Bobcat 
Canyon  (runs  southwest 
from  Windy  Cap)  and  ob- 
tained very  strong  bearings 


that  indicated  that  the 
transmitter  was  in  Bobcat 
Canyon. 

Saturday,  February  12, 
Rick,  Jippy,  Gary,  and 
Mearl  went  along  the  ridge 
once  again  confirming 
Gary's  readings.  A  cross 
was  indicated  just  below  a 
200-foot  hill  and  on  down 
into  Bobcat  Canyon-  Al- 
though the  team  had 
originally  decided  to  just 
confirm  the  bearings  from 
the  ridges  on  Saturday  and 
go  in  on  Sunday,  it  looked 
so  good  that  it  was  decided 
to  venture  forth. 

There  is  no  trail  or  road 
or  anything  along  the  ridge. 
At  the  point  of  leaving  the 
ridge,  the  team  had  tra- 
versed about  2  miles,  dodg- 
ing bushes  and  the  deadly 
agave  (yucca).  Rick  had  a 
bloody  ankle  from  one  of 
these  vicious  killers.  The 
ridge  had  dropped  about 
800  feet  from  the  road. 
Leaving  the  ridge  was  no 
mean  feat,  as  the  under* 
growth  now  became  dense 
and  was  coupled  with  a 
steep  slope.  You  could 
stand  still  on  this  slope,  but 
only  after  coming  to  a  stop 
against  something  (hope- 
fully, not  one  of  those 
deadly  yuccas). 

This  area  is  lovingly 
known  as  the  San  Gabriel 
Wilderness  Area.  It  is  pro* 
tected  and  controlled  by 
the  National  Forest  Ser- 
vice. We  had  obtained 
special  permits  to  allow  us 
to  enter  the  area.  The  in- 
terest shown  by  the  Forest 
Service  and  the  California 
Highway  Patrol  with  our 
problem  (we  were  stopped 
several  times  with  our 
weird  DF  equipment  and 
strange  behavior)  is  to  be 
commended,  although  we 
are  sure  they  think  we're 
nuts.  Back  to  Bobcat  Can- 
yon. 

We  knew  we  were  very 
close  to  the  transmitter  as 
we  progressed  (slid)  down 
from  the  ridge.  The  signal 
was  extremely  strong  on 
our  DF  equipment,  In  fact, 
it  was  so  strong  that  the 
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modulation  was  appar- 
ently coming  from  a  dif- 
ferent direction  (2-3°)  from 
the  carrier.  This  is  a  quirk 
of  the  L-PER  receiver  for 
very  strong  signals. 
(Remember,  it  is  an  AM 
receiver  and  has  no 
limiting.)  After  about  300 
yards  of  downsliding,  we 
stopped  (with  some  dif- 
ficulty) with  J  ippy  about  20 
feet  uphill  from  Rick  and 
waited  for  it  to  come  on 
again. 

For  those  who  have  been 
on  T-hunts,  the  conve- 
nience of  a  continuous 
transmitter  must  be  ap- 
preciated- You  can  take 
bearings  whenever  it  is 
convenient.  This  transmit- 
ter was  not  so  obliging.  Be- 
ing random,  it  only  came 
on  when  it  felt  like  it.  We 
waited  Since  it  was  only 
on  for  a  few  seconds  when 
it  did  come  on,  we  waited 
with  DF  equipment  on  and 
ready.  We  waited.  Often 
the  wait  was  10  or  more 
minutes,  with  the  record 
being  35  minutes. 

Balanced  on  the  slope  of 
the  canyon  wall,  we  waited 
for  about  5  minutes.  It 
came  on,  finally*  f  ippy 
pointed  with  his  finger 
outstretched  to  Rick  to 
look  about  10  feet  to  his 
right.  We  all  scrambled 
around  looking  in  bushes 
without  much  success, 
missing  the  next  transmis- 
sion due  to  keeping  bal- 
ance, etc.  Finally,  in  an  at- 
tempt to  become  orga- 
nized, Rick  climbed  back 
up  to  )ippyJs  level  and  we 
waited.  While  waiting,  Rick 
found  it.  "I  found  it!"  rang 
out  for  all  in  Bobcat 
Caynon  to  hear.  A  coyote 
ran  out  of  the  bushes, 
scared  by  the  noise. 

With  much  yelling  and  a 
little  help  from  .52,  Gary 
and  Mearl,  who  were  100 
yards  up  the  hill,  slid  down 
and  we  all  stared  at  Rick's 
discovery,  It  was  a  ground- 
plane  antenna,  handmade 
from  coat-hanger  wire  and 
a  PL-259  connector, 
located     well     inside     a 


menacing  yucca  bush,  It 
was  well  enough  hidden 
that  Jippy's  outstretched 
finger  1/2  hour  before  was 
about  one  foot  away  and 
pointing  right  at  it.  Poor 
blind  lippy. 

But  no  transmitter.  We 
old  experienced  T-hunters 
have  a  saying:  'Where 
there  is  a  radiating  anten- 
na, there  must  be  a  trans- 
mitter ."  Following  the 
RC-58  coax  from  the  anten- 
na (it  was  buried  in  the 
ground),  we  found  the 
transmitter  about  3  feet 
away,  also  buried  in  the 
ground.  In  fact,  it  was 
buried  directly  under 
where  poor  blind  J  ippy  was 
standing  for  the  now 
famous    finger-stretching 

exercise, 

The  transmitter  was  care- 
fully dug  out;  using  gloves 
to  ensure  that  all  finger- 
prints were  not  ours.  The 
transmitter  was  contained 
in  a  parts  bin,  about  15"  x 
8"  x  6",  sealed  up  with  a 
fiberglass  cover  and  RTV. 
Alongside  were  found  two 
batteries  of  the  type  used 
in  lanterns  or  electric 
fences. 

Now,  someone  went  to  a 
lot  of  trouble  to  put  this 
thing  here.  It  was  Saturday 
afternoon  {2  pm),  and  if  it 
went  off  the  air  now,  it 
would  be  apparent  to  the 
installer  that  it  had  been 
found  But,  if  it  went  off  at 
midnight  on  Monday,  it 
would  be  apparent  that  it 
died  on  its  own,  since  no 
one  would  be  wandering 
around  in  this  desolate 
area  at  midnight  on  Mon- 
day. So,  rather  than  give 
the  originator  the  satisfac- 
tion of  knowing  why  it 
went  off,  it  was  decided  to 
pack  the  unit  out,  still 
operating,  and  keep  it  run- 
ning until  Monday  mid- 
night. We  also  considered 
disabling  the  transmitter 
and  leaving  it  there  to  see 
if  anyone  came  to  fix  it,  but 
decided  that  we  didn't 
want  to  stake  it  out, 
Besides,  the  originator 
must  have  "written  it  off" 
when   it   was   planted   and 


probably    wouldn't    come 
back  anyway. 

So  the  unit  was  loaded 
into  Gary's  pack,  fully 
operational  with  the  anten- 
na sticking  out  the  top,  and 
up  the  hill  we  went.  It  was 
loaded  (still  running)  into 
Rick's  car  and  driven  out  of 
the  mountains  and  care- 
fully installed  in  Rick's 
bedroom  in  Burba nk  Dur- 
ing all  this  moving  around, 
the  signal  strength  into  the 
repeater  varied,  but  from 
Burbank  it  was  only  a  little 
weaker  than  in  the  canyon, 
No  one  seemed  to  notice. 
At  midnight  Monday,  Rick 
cut  the  battery  wires  and  it 
was  forever  silent. 

Later  in  the  week,  the 
transmitter  box  and  bat- 
teries were  run  through  a 
local  police  department 
SID  for  fingerprints  and 
other  identifying  char- 
acteristics. This  was  the 
first  time  we  saw  the  inside 
of  the  box.  The  digital  por- 
tion was  assembled  on  a 
perfboard  using  wire-wrap 
and  IC  sockets  for  the  17 
CMOS  ICs  and  7  tran- 
sistors. The  transrn  itter  was 
an  exciter  board  from  a 
Heathkit  HW-101  with  an 
output  of  about  a  Watt. 

What  kind  of  person 
would  go  to  the  trouble  of 
building  such  a  complex 
device  and  truck  it  into  the 
boonies  just  to  tantalize 
the  repeater?  Note  that 
although  the  jammer  was 
annoying  (especially  to 
JPI),  it  really  didn't  in- 
terfere   significantly    with 

Jamm0r 

Material 
Gas 

Design/Assemble/Test  Logic  75  hrs 

Assemble  Transmitter  4 

Package  &  Test  12 

Install  6 

Total  Hours 


the  repeater  operations.  It 
was  illegal  in  being  un- 
licensed, not  identifying 
itself,  being  located  in 
Forestry  land  without  a 
Forestry  permit,  and  the  in- 
staller entered  the  Wilder- 
ness Area  without  a  permit 
(we  checked).  It  could  not 
be  considered  malicious  in 
the  FCC  sense.  The  conclu- 
sion one  comes  to  is  that  it 
was  a  game  — a  challenge 
to  those  who  find  jammers, 
a  protest  against  repeaters, 
a  gauntlet  thrown  in  J  Pi's 
face,  From  the  jammer's 
point  of  view,  winning 
would  be  to  cause  the  most 
disturbance  (as  is  usually 
the  case  for  any  jammer). 
The  users  of  WR6AMD 
were  very  good  about  not 
discussing  the  jamming  on 
the  air  (although  off  the  air, 
I  PI  sure  heard  about  it),  so 
no  satisfaction  was 
awarded  by  the  users. 

The  T-hunt  activities 
described  above  were  not 
made  public  until  several 
weeks  after  the  transmitter 
was  disabled,  so  the  jam- 
mer did  not  gain  satisfac- 
tion from  witnessing  that 
activity.  So,  other  than  this 
article,  what  did  he  gain? 
Nothing.  If  one  were  to 
score  the  game,  it  might  go 
as  shown  in  Table  1. 

Even  deducting  50%  of 
the  hunters'  labor  for  the 
obvious  benefits  of  cama- 
raderie, fresh  air,  and  exer- 
cise, the  jammer  has  won, 
except  for  one  thing  — we 
know  the  identity  of  the 
jammer. ■ 


$      35 
5 


97  hrs, 


m 


$5/hr 


485 


Jammer  Total:  $    575 


Hunters: 

Gas 
Labor 


275  hrs. 


@ 


$5/hr 


$     85 
1,375 


Hunter  Total:  $1,460 


Table  7. 
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The  Full  Spectrum  of  VH 

SCR  1000  -  Standard  of  Comparison 
In  Repeaters  -  Now  Available  with  Autopatch 

-  and  Many  Other  Options  I 


The  SCR1000/SCAP  Combination 


A  New 


Dimension  in  Autopatch  Repeater  Performance 

2M&  220  MHz 

Now  Spec  Comm  has  taken  the  hassle  out  of  putting  an 
autopatch  repeater  on  the  air!  The  SCR1000/SCAP  is  a 

fully  self-contained  30  watt  repeater  with  built-in 
autopatch  and  land  line  control.  You  simply  plug  in 
the  phone  line,  hook  up  the  duplexer,  and  you're  on 
the  air!  The  usual  months  of  problems  are  eliminated! 
The  SCR1000/SCAP  has  been  meticulously  engineered 
to  provide  the  smoothest  performing  patch  together 
with  a  positive  land  line  control  of  the  repeater.  Just 
look  at  all  these  features: 


Under  ctoassts  view  of  SCRiOOQ  with  Autopatch  installed 


yeatwied*' 


Normal  patch,  or  secure  "reverse"  patch 
3  digit  anti-falsing  access  —  single  digit  dis- 
connect 

3  digit  on-off  control  of  repeater  transmitter 

4  sec.  time  limit  on  access 


Built-in  adjustable  limeout  function  —  patch 
shuts  down  in  30-90  sec.  if  no  carrier  is  received 
Wide  range  AGO  on  audio  input  and  output 
User  can  mute  phone  line  audio  simply  by  key- 
ing his  mic  button  —  prevents  embarrassing 
language  from  being  repeated 
Patch  access  and  repeater  control  —  either 
over  the  air  or  over  the  land  line 


The  SCR  1000/SCAP  is  a  complete  Autopatch  Repeater  —  fully  assembled,  set-up  and  checked- 
out  in  our  lab.  As  with  all  Spec  Comm  products,  all  workmanship  and  components  are  of  the  very 
highest  quality.  The  price?  A  very  reasonable  $1700.00  complete.  ($2195  w/WP641  Duplexer).  Get 
your  order  in  A.S.A.P.! 


180  Day  Warranty 

Call  or  write  today  and  get  the  details! 


1055  W.  Germantown  Pk., 


SPECTRUM 

Export  Orders  -  Contact  Share  in  our  fnt'L  Depi 
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/FM  Repeater  Equipment 


The  SGR1000  "Dream  Machine"  System  is  Continually 

Being  Improved  -and  Expanded  J 


Recent  Improvements 

□  Newf  More  stable,  'low-noise1  transmitter  exciter 

~  improved    Rcvr.    Froni-End    &    I.F.    Selectivity,    (FL-6 
Preselector  &  8  Pole  Crystal  Fltr.  now  Standard f) 

D  New,  greatly  expanded  memory  CW  IDer*  (Up  to  4  dif- 
ferent IDs  as  an  option!) 

□  Improved  Power  Supply  long-term  reliability. 


SCR1000  System  Options 

Q  Full  Autopatch,  'Reverse-PatchVRptr.  landMne  control, 
Touchtone™  Control  of  various  rplr.  functions,  (e.g. 
Rptr  or  "PL"  ON/OFF,  HI/LO  Pwr.t  etc.) 

D  "PL";  Mutti-Freq.;  HI/LO  Pwr.;  10  Pole  Xtal  Fltr;  Up  to  4 
IDs;  Timer  Reset  Tone;  TX  Xtal  Oven. 

□  60-70  WL  Transmitter 

1  Duplexers,  Cable,  Antennas,  Cabinets,  etc.  Please  In- 
quire. 


Q  We  feel  the  SCR1000  is  simply  the  finest  repeater  available.  It  is  often  compared  to  other  (lesser  featured)  units  selling  for  3X  the  price!  This  30 
Wt.  unit  has  a  very  sensitive  &  selective  receiver,  and  its  superb  repeat  audio  quality  is  famous  for  "sounding  like  direct"!  Included  is  a  built-in  AC 
Supply,  CW  IDer,  full  metering  &  lighted  status  indicator/control  push-buttons,  crystals,  local  mic,  etc,  Also  provided  are  jacks  for  Emergency 
Power,  Remote  Control  Autopatch,  Aux  AF  lnP  etc, 

□  The  Spec  Comm  Repeater  System  .  .  .  a  sound  Jong-term  investment  — for  Ihose  who  demand  the  finestl  An  excellent  value  at  $1150.00, 
($1065.00  wjo  Preselector.)  Available  only  by  direct  factory  order. 


SPEC  COMM  REPEATER  BOARDS,  SUB-ASSEMBLIES  &  ACCESSORIES 


SCR100 
BOARD 


All  equipment  assembled  &  tested.    For  2M  &  220  MHz. 


SCT  110  BOARD 


#s 


"4*"  ■-       =t 


SCR  100  Receiver  Board 
i  Wide  dynamic   range!   Reduces   overload. 

desens^    and  IM. 
^  Sens  0.3uV/20dB  Ol 
s  Sel    -6dB  C    ±    6.5  KHz,  -90dB  @    ±30KHz, 

H1udBw/opt  8  Pole  FJtr.) 
JS  Meier  Output. 

Ekc.  audio  quality!  Fast  squelch!  £125. 00  w/xtftl. 

B  Pole  Fltr.  (Highly  recommended,}  S15Q0 
SCR100  Receiver  Assembly 
i  SCR100  mounted  In  shielded  housing 
1  Same  as  used  on  SCR  1000 

Completely  asrnbld.  w/F.T,  caps,  SQ239  conn., 

AFGAIN  POT,  etc.  $135,00 


SCAP  Aulopstch  Board 
•  Provides  all  basic  auto  pa  ten  functions 
a  See  features  on  opposite  page.  $225.00 

RPCM  Board 
i  Used  w/SCAP  board  to  provide  "Reverse  Patch" 

and  land-line  control  of  rplr, 
i  Includes  land  line  "answering"  circuitry,  f 79.95 

WP641  Duple  iter 
a  Superior  Band  Pas&fBand  Reject  design 
i  Provides  great   rejection  of  '  out-of-  band" 
signals 

■  Extremely  easy  to  adjust 

■  -93dB  typ.  isolaiion.  $495.00  (fully  ckd.  out 
w/SCRlOOOl 


FL-6  Rcvr.  Front  End  Preselector 
6  section  filter  with  preamp 
Provides  tremendous  rejection  of  "out-of  band" 
signals  w/out  the  usual  loss! 
Extremely  helpful  at  sites  with  many  nearby 
transmitters 
Gain:  apx.  I2d8 

Selectivity:  -20  d3  @  ±2.0  MHz;  -60  dB  # 
±6  MHz  (typ.) 
186.00 


TRA-1  Timer  Reset  Annunciator  Board 

•  Puts  out  a  tone  "beep"  on  rplr,  icmtr,  apx,  1  sec, 
after  revd.  signal  drops  —  thus  allowing  time 
for  breakers 

•  Resets  rptr.  time-out  timer  when  tone  is  emitted 

•  Adjustable  time  delay  and  tone  duration 

•  Used  with  CTC100  and  10100/250 

•  $20.95  (Add  *1S,QQ  for  insl.  &  ck.  out  m 
SCR1000) 


CTC100  COR/T1  mar/Control  Board 
Complete  COR  circuitry 
Garner  Hang'  &  TO.  Timers 
Remote  xmtr.  control 
100  =  a  Solid  State  CMOS  logic 
Many  other  features  $35  00 


10250  CW  ID  A  Audio  Mixer  Board 
Adjustable  ID  tone,  speed,  level,  liming  cycle 
4  Input  AF  Mixer  &  Local  Mic  amp. 
COR  input  &  xmtr  hold  circuits. 
CMOS  logic;  PROM  memory— 250  bltsfchan. 
Up  to  A  different  ID  channels! 
Many   other   features.    Programmed   J65.00 

(1  chan.) 

Local  MfC:  $18.95 


SCT  110  Xm  try  Exciter  Board 

•  7  or  10  Wis  Output 

•  Infinite  VSWR  proof 

•  True  FM  lor  exc.  audio  quality 

a  New  Design  —  specifically  for  continuous  rptr. 
service 

•  Very  low  in  "white  noise" 

•  Spurious    ■  70  dB 

•  With  .0005%  xtal.  1135.00 

•  BA  10  30  Wt.  Amp  board  &  Heat  Sink,  3  see.  LPF 
&  re i  pwr  sensor.  $51.95 


SCT110  Transmitter  Assembly 

•  SCT110  mounted  in  shielded  housing 

•  Same  as  used  on  SCR  1000 

•  Completely  asrnbld  w/F.T.  caps,  SG239  conn, 

•  7  or  10  Wl.  unit  419995  Add  $62.00  for  30  Wt, 
unit. 


C0MMUNICA  TI0NS 


TTC100  TOUCHTONE™ 
CONTROL  BOARD 


TTC100  Touchtone™  Control  Board 
1 3  digit  ON,  3  digit  OFF  control  of  a  single 

repeater  function.  Or,  2  functions  ON  (3  digits 

each)  with  1  digit  which  turns  bom  OFF. 
i  Can  be  used  to  pull  In  a  relay,  trigger  logic,  etc. 

Typically  used  tor  Rptr.  ON/OFF,  HI/LO  Pwr., 

PX.  ON/OFF,  etc. 

Stable,  antl-falsing  design. 
1 135.00  ($1 10,00  Insl.  &  ckd.  out  in  SCR10000) 


(ShipJHandf.  —  $3.50.  PA  residents  add  6%  tax) 

— — i  Norristown,  PA  19401 


Send  for  Data  Sheets! 


(215)  631-1710 


of/no 
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AiexF.  BurrKSXY 

2025  O  'Donnell 

Las  Cruces  NM  88001 


Two  Meter  HT  Survey 

data  on  21  rigs 


One  of  the  most  ex- 
citing things  about 
the  proliferation  of  two 
meter  repeaters  is  the 
resulting  wide-area 
coverage  possible  with  ex- 
ceedingly compact  trans- 
ceivers. Without  repeaters, 
two  meter  hand-held 
transceivers,  or  HTs,  would 
be  mostly  toys.  With 
repeaters,    they    are    the 


traveling  ham's  pride  and 
joy.  Usually  less  than  two 
pounds  in  weight  and  com- 
pact enough  to  put  into  a 
briefcase,  they  can  easily 
be  carried  everywhere. 
And  they  are  com- 
piete  —  power  supply. 
microphone,  and  anten- 
na—everything is  there  ex- 
cept for  the  logbook,  and 
the  FCC  has  simplified  log- 


The  IC-215  by  /com. 


ging,  too  To  be  able  to 
travel  the  countryside  with 
a  complete  ham  station 
and  comfortably  talk  to 
the  local  hams  greatly  in- 
creases the  enjoyment  one 
can  get  from  this  hobby- 
Local  hams  find  it  very  con- 
venient to  keep  in  touch 
with  these  marvels  of  com- 
pactness, too. 

This  article  is  designed 
to  summarize  some  of  the 
more  important  character- 
istics of  most  of  the  hand- 
held two  meter  units  that 
are  commonly  available. 
These  characteristics  are 
collected  in  Table  1.  The 
information  has  been  col- 
lected from  advertise- 
ments, contacts  with  the 
manufacturers,  and  from 
the  units,  but  one  must 
remember  that  specifica- 
tions change  and  that 
definitions  often  differ 
from  manufacturer  to 
manufacturer,  so  this  table 
should  be  used  to 
familiarize  yourself  with 
the  range  of  possibilities 
available  and  to  select 
those  products  which  you 
would  like  to  investigate 
further  for  your  particular 
use. 

Here  is  a  detailed  ex- 
planation of  what  each  col- 
umn in  Table  1  represents. 

Col.  7;  Lists  a  number 
which  refers  to  the  name 
and  address  of  the  manu- 
facturer (see  Table  2)  and 
gives  the  model  number  of 


the  HT. 

Col.  2:  Lists  the  power 
output  of  the  unit  in  Watts. 
If  a  low-power  position  is 

available,  the  lower  power 
is  given  after  the  /. 

Co/.  3:  Lists  the  receiver 
sensitivity  in  microvolts  for 
20  dB  quieting. 

Col.  4:  Lists  the  number 
of  channels  available.  The 
number  of  channels  sup- 
plied with  the  basic  unit  is 
given  in  parentheses. 

Col.  5:  Tells  whether  or 
not  the  unit  comes  with  a 
meter  and,  if  so,  what  the 
meter  measures.  S  means 
received  signal  strength,  B 
means  battery  voltage,  and 
O  means  relative  power 
output. 

CoL  6:  Lists  the  current 
drain  with  the  receiver 
squelched. 

Coi  7:  Lists  the  current 
drain  when  transmitting  in 
the  high-power  position. 

Col.  8:  Tells  whether  (Y) 
or  not  tN)  the  unit  contains 
a    microphone    separate 

from  the  speaker. 

Col.  9:  Tells  what  kind  of 
external  antenna  con- 
nector is  in  the  unit  PP 
means  phone  plug  socket. 

Co/.  TO;  Gives  the 
number  and  type  of  bat- 
teries used.  Most  use  the 
AA  size.  The  number  8/10 
means  that  the  manufac- 
turer recommends  that  6 
zinc-carbon  cells  or  10 
ntcad  cells  be  used.  Sp 
means  that  a  special  nicad 
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Sq.  Drain 

Xmn  Drain 

Sep. 

Weigh  I 

Volume 

Etju'pmenT 

Powef 
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mA 
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\'m-   Y 
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1 
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3 

0.45 

6 

no 
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36 

27 

■4 
W 

2 

TR33C 

15 

05 
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30 
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V 
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70 
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230w 

3 
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1 

075 
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no 

35 
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V 

PP 
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3? 

56 
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4 

3806 

1 

05 

6nf 

5-0 

20 

380 

V 
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SAAiSpi 

3S 

54 

190 

e 

GTM  1 

3.5/1 

0,35 

6 

no 

35 

650 

M 

BNC 

BAA 

36 

27 

250 

5 

GTX-4 

1.5 

4(11 

no 

v 

30 

28 

200a 

6 

PC-215 

3  0.4 

15 

S 

40 

750 

V 

UHF 

St 

67 
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?30 

7 

TR  22O0A 

20  4 

0.4 

12161 

sa 

45 
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Y 

No 

1QAA 

56 

91 

250* 

S 

HRT2 

2/1 

0  7 

S41) 

no 

30 
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V 

PP 

Sp 

63 

180 

9 

SRC  146  A 

2 

04 

5f2t 

S-8 

15 
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Y 

PP 

S   10AA 

n 

44 
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9 

cm 

1 

04 

6M 

no 

25 

300 

V 
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Sp 

21 

27 

240vy 

10 

FMH-2 
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05 

6(11 

s-a 

20 

SCO 
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E  10AA 

2S 

57 

?20 

10 

FMM  -5 

E    - 

0.5 

6411 

s-e 

20 
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V 

BNC 
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28 

57 
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11 

HT144B 

2 
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41!  J 

no 

10 
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N 
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lOAAlSpt 

22 

35 
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12 

14Q2SM 

25 

03 

6(11 
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25 
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V 

TNC 

IOAm 

48 

255 

12 

1405SM 

5^1 

03 

em 

IT 

a 

25 
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Y 

TNC 

lOA  A 

28 

45 

330 

12 

WE -BOO 

1/12* 

0  3 

SjO 

45 

290 

N 

BNCt  UHF 

10AA 

59 

104 

500 

12 

MarK  M 

25 

0  3 

6111 

no 

15 

500 

N 
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,o 

26 
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12 
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4 

03 

em 

no 

15 
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N 
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26 
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12 

1407SM 
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6111 
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15 
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28 

45 
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13 

Mm*.* 
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Q3 
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no 

20 
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Y 
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18 
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Table  1.  Two  meter  HT  survey,  ^Onty  one  crystal  per  channel  needed;  2 three  offsets  supplied;  hwo  offsets  supplied; 
^synthesized  four  offsets  available;  5not  sold  in  US. A.;  ^external  power  needed  for  high  power  out 


battery  pack  is  required  or 
is  available. 

Col  11:  Gives  the  weight 
in  ounces  of  the  unit  with 
batteries. 


CoL  12:  Gives  the 
volume  occupied  by  the 
unit  in  cubic  inches. 

Col.  13:  Lists  a  usual 
price.  A  w  means  that  the 


price  includes  nicad  bat- 
teries. K  means  that  the 
unit  is  a  kit. 

If    no   entry   appears    in 
any  column,  it  means  that 


the  manufacturer  does  not 
establish  a  value  for  that 
quantity  or  that  informa- 
tion was  not  available 
when     the     table    was 


The  HRT-2  by  Regency. 


The  HW-2021  by  Heathkit 
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TheCTX-1  by  Genave. 

1.  CR  Electronics 

1155  Triton  Dr.,  Suite  D 
Foster  City,  California  94404 
(415)-574-3571 

2.  R.L  Drake  Co. 
540  Richard  St. 
Mlamlsburg,  Ohio  45342 
(51 3)^866-2421 

3.  Heath  Company 

Benton  Harbor,  Michigan  49022 
(61 6J-982-34 1 1 


4.  Hy-Gain  Electronics  Corp. 
8601  Northeast  Highway  Six 
Lincoln,  Nebraska  68505 
{4G2H64-9151 

5-  Genave 

4141  Kingman  Drive 
Indianapolis,  Indiana  46226 

(317}-546  1111 

6.  ICOM  West,  Inc, 
13256  North rup  Way 
Bellevge,  Washington  98005 
(206)'747-9O29 

7,  Trio-Kenwood  Communications,  Inc, 
116  East  Alondra 

Gardena,  California  90248 
(213)^770  4350 


prepared. 

There  is  a  lot  of  infor- 
mation in  the  main  table; 
however,  there  is  also  a  lot 
of  important  information 
which  cannot  be  given  in 
any  table.  Quality  of  con- 
struction is  one  type  of  in- 
formation which  is  im- 
possible to  objectively  pre- 
sent. The  completeness  of 
instruction  manuals  and 
the  availability  of  service 
have  not  been  considered. 
Neither  have  the  terms  of 
any  warranty  or  the  reputa- 
tion of  the  maker 

The  most  important 
feature  which  is  not  in- 
cluded here  is  receiver 
selectivity.  There  are  many 
different  ways  to  report 
receiver  selectivity,  most 
of  which  are  difficult  to 
compare.  If  most  of  the 
time  the  equipment  will  be 
used  in  an  area  full  of 
repeaters,  the  receiver 
selectivity  will  be  a  very 
important  consideration. 

There  is  not  much  you 
can  do  about  the  number 
of  channels.  Any  number 
you  get  will  be  too  small 
when  you  travel  and  too 
large  when  you  have  to  buy 


8.  Regency  Electronics,  Inc. 
7707  Records  St. 
Indianapolis,  Indiana  46226 
(317)-545-4281 

9.  Standard  Communications  Corp. 
Box  92151 

Los  Angeles,  California  90009 
(2131-532.5300 

10.  Henry  Radio 

11240  W.Olympic  Blvd. 

Los  Angetes,  California  90064 

(213H77-6701 

11,  VHF  Engineering 

320  Water  St. 

Binghamton,  New  York  13901 

(607)-723-9574 

12.  Wilson  Electronics  Corp. 
4285  S.  Polaris 

Las  Vegas,  Nevada  89103 
(7Q2}-739*1931 

13,  Palomar  Electronics 
665  Opper  Street 
Escondido,  California  92025 
(714)-746-2666 


Table  2,  Addresses  of  manufacturers. 


crystals  (except  for  the 
WE -800). 

A  meter  is  not  essential, 
but  it  is  very  useful, 
especially  when  you  are  on 
the  fringe  of  a  repeater  and 
are  walking  around  your 
room  looking  for  a  hot 
spot. 

The  importance  of  cur- 
rent drain  is  quite  depen- 
dent on  your  operating 
habits  and  the  distance  to 
recharging  facilities,  Most 
batteries  used  in  these 
units  will  supply  about  500 
milliamp-hours  of  energy. 
If  you  intend  to  use  the 
unit  away  from  the  power 
line  for  long  periods  of 
time,  current  drain  will  be 
particularly  important. 

Not  many  people  worry 
about  the  weight  of  these 
light  units,  but  the  size 
might  be  important  for 
you,  especially  if  you  want 
to  get  something  else  in 
that  briefcase,  too. 

Price,  of  course,  is  quite 
a  variable.  Sometimes  you 
will  find  some  of  the  units 
on  sale.  Nicad  cells  can  be 
expensive,  so,  if  they  are  in- 
cluded in  the  price,  that  is 
an  important  consider- 
ation. 

The  most  important  ac- 
cessories used  with  HTs  in- 
clude a  rubber  ducky,  a 
short,  flexible  antenna;  a 
built-in  touchtone™  pad 
for  autopatch  use;  and,  for 
the  fellow  who  must  have 
all  frequencies,  special 
miniature  synthesizers  Ex- 
ternal microphone,  speak- 
er, and  power  supply  con- 
nections are  useful 
features  that  not  all  of  the 
HTs  possess. 

Of  course,  this  segment 
of  the  two  meter  FM 
market  is  always  changing, 
and  new  products  are 
coming  in  faster  than  old 
products  are  disappearing. 
But  the  tables  presented 
here  should  give  you  a 
good  idea  of  the  variety  of 
equipment  presently  for 
sale  and  give  you  some 
idea  of  the  state  of  the  HT 
art  with  which  to  compare 
any  new  equipment  that 
you  run  across  ■ 
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DSI  Instruments  Inc. 


Performance  You  Can  Count  On 


MODEL  3550W 

$149.95 

INCLUDES  TCXO  ±  1  PPM 


MODEL  3240MH 

$119.95 

BATT,  OPERATED 


MODEL  3600 A 

5199.95 

INCLUDES  OVEN  TIMEBASE  t  .5  PPM 


The  3600 A,  3550W  and  3240HH  Frequency 
Counters  represent  a  significant  new  ad- 
vancement, utilizing  the  latest  LSI  Design ,  < . 
which  reflects  DSi's  ongoing  dedication  to 
excellence  in  instrumentation,  for  the  pro- 
fessional service  technician  and  amateur 
radio  operator-  Before  you  buy  a  DSI  instru- 
ment you  know  that  the  specification  is.  We 
publish  complete  and  meaningful  specifica- 
tions which  state  accuracy  over  temperature 
and  sensitivity  at  frequencies  you  need. 
And  we  guarantee  those  specifications  in 
writing  JOIN  THE  RANKS  OF  THOUSANDS 
OF  SATISFIED  CUSTOMERS.  PLACE 
YOUR  ORDER  TODAY  AND  BE  THE  ONE 
ON  FREQUENCY. 


DSI        —        GUARANTEED  SPECIFICATIONS        —        MADE  IN  U.S.A. 


Model 

Frequency 
Range 

Accuracy  Over 
Temperature 

150MHZ 

1250*1  HZ 

@*OOMHZ 

Number 

Of 
Readouts 

Size 

Of 

Readouts 

Power 
Requirements 

Size 

360QA 

50HZ-600MHZ 

OVEN 
5PPM  50°  tol00°F 

10MV 

10MV 

50MV 

8 

.5  inch 

115V AC  or 
8,2-14.5VDC 

2ri"H  x  8"W  x  5"D 

3550W 

50HZ-550MHZ 

TCXO 
1  PPM  65°  to85°F 

25MV 

25MV 

75MV 

8 

.5  inch 

115VAC  or 
B.2-14.5VDC 

2!V'H  x  8'  W  x  5"D 

324GHH 

2MHZ-250MHZ 

3PPM  65°  to  85*  F 

100MV 

100MV 

NA 

7 

.4  inch 

4AA  Batt. 

5"H  x  3"W  x  2"D 

ALL  UNITS  ARE  FACTORY  ASSEMBLED, 

TESTED  AND  CARRY  A  FULL  1  YEAR  WARRANTY. 

See  Your  Dealer 

OR 

Call  Toll  Free  (800)  854-2049  DSI  Instruments,  Inc. 

California  Residents,  Call  Collect  (714)  565-8402 
VISA   •    MC   *   AMERICAN  EXPRESS    •   CHECK   •    MONEY  ORDER   *   COD 

7914  Ronson  Road,  No.  G.  San  Diego,  CA  9211  i 


•  NO  EXTRA  COSTS  • 

FREE  Shipping  anywhere  in  U.S.A. 
&  Canada.  All  other  countries.  Add  $10.00. 

■      i     i      i      i      i      I     I    •     I     t     i     4     1     I      i      i     i      M      t     t     t     t     I      ji.ii 

Strongest  warranty  in  the  counter  field. 

ONE  YEAR  Parts  and  Labor 

Satisfaction  Guaranteed, 


Interrupts  Made  Easy 


for  8080/S-100  users 


Jim  Marr  WB6LOA 
1837  Midwiak  Dr. 
Ahadena   CA   91001 


When      my      I  ntel 
8080-based     S-100 
bus  system  was  finally  up  and 


running,  I  began  looking 
around  for  ways  to  increase 
its  flexibility.  The  first  thing  I 


My  8259  interrupt  controller  is  assembled  on  a  P&fyMorphic  t/O  board;  however,  none  of  the 
address  decoding  circuitry  provided  on  that  board  was  utilized.  The  interrupt  controller  is  the 
targe  block  of  chips  on  the  right  side  of  the  board,  The  8259  is  the  large  drip  in  the  center  of 
the  block,  (Photo  by  Mark  Friedman  J 


needed  was  a  means  of 
getting  out  of  a  program  that 
was  running  and  back  into 
the  monitor  without  using 
front  panel  switches.  Inter- 
rupt capability  was  clearly 
needed.  Unfortunately,  parts 
of  my  software  resided  in  the 
section  of  memory  that  the 
8080  uses  for  its  restart 
instructions,  so  I  couldn't  use 
an  interrupt  controller  such 
as  Intel's  8214. 

After    a   few    minutes   of 

thumbing  through  data  sheet 
catalogs,  I  discovered  the 
solution  to  my  problem  — 
Intel's  8259  programmable 
interrupt  controller.  The 
8259  uses  a  call  instruction 
instead  of  a  restart  instruc- 
tion, which  allows  the  inter- 
rupt-handling  routines  to  be 
located  anywhere  in  memory. 
As  an  extra  bonus,  the  8259 
also  allows  interrupt  priorities 
to  be  changed  or  individual 
interrupt  lines  to  be  disabled 
at  any  time  during  processor 
operation. 

In  this  article,  1  will 
describe  how  interrupts  work 
in  an  8080*based  system ,  the 
8259  chip,  how  to  inter- 
connect the  8259  to  the 
S-1 00  bus,  and  a  simple  soft- 
ware routine  to  get  the  8259 
working. 

Interrupts  and  the  8080 

Basically,  an  interrupt  is  a 
request  by  a  peripheral  device 
for  immediate  service  by  the 
central  processor,  In  an 
8080-based  system,  the  se- 
quence of  events  following  an 
interrupt  is  as  shown  in  Fig, 
1.  You  must  first  assume  that 
the  processor  is  busy  exe- 
cuting some  program,  which  I 
have  called  "Main,"  for  lack 
of  a  better  name.  When  our 
external  device  decides  that  it 
needs  to  be  serviced,  it  pulls 
the  INT  (interrupt)  line  (pin 
14)  on  the  8080  chip  high, 
providing  an  interrupt  request 
to  the  8080.  The  8080 
ignores  this  line  until  it  has 
completed  the  current  in- 
struction cycle. 

For  those  unfamiliar  with 
the  8080,  an  instruction  cycle 
consists  of  everything  the 
8080  must  do  to  get  and  to 
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process  a  single  instruction. 
Each  instruction  cycle  is  sub- 
divided into  smaller  parts 
called  machine  cycles.  The 
first  machine  cycle  in  any 
instruction  cycle  is  the  irv 
struction  fetch,  or  Ml,  cycle. 
Whether  or  not  any  more 
machine  cycles  are  required 
depends  on  the  type  of 
instruction  the  8080  obtained 
while  in  the  M1  machine 
cycle.  Many  8080  instruc- 
tions do  not  require  more 
than  one  machine  cycle, 
while  some  require  up  to  five. 

After  the  current  instruc- 
tion cycle  is  completed,  the 
INT  line  is  examined*  If  it  is 
high,  the  8080  also  looks  at 
its  internal  interrupts  enabled 
(El)  flip-flop.  This  flip-flop  is 
software  controllable,  using 
the  El  (enable  interrupts)  and 
Dl  (disable  interrupts)  in- 
structions, and  must  be  set 
before  interrupts  will  be 
accepted  by  the  8080.  If  the 
El  flip-flop  is  not  set,  the 
8080  ignores  the  interrupt 
request  on  its  INT  line  and 
continues  running  the  pro- 
gram Main.  If  the  El  flip-flop 
is  set,  the  8080  sets  its 
internal  interrupt  flip-flop, 
resets  the  El  flip-flop 
(disabling  any  further  inter- 
rupts), and  begins  an  inter- 
rupt-instructton  cycle. 

The  8080  tells  the  outside 
world  what  type  of  machine 
cycle  it  is  entering  by  placing 
eight  status  bits  onto  the  data 
bus  at  the  beginning  of  each 
machine  cycle.  The  first 
machine  cycle  in  the  inter- 
rupt-instruction  cycle  is 
indicated  by  having  status 
bits  Ml  (instruction  fetch), 
tVO  (processor  write,  active 
low),  and  I  NT  A  (interrupt 
acknowledge)  high  and  all 
others  low,  These  bits  are 
latched  into  an  eight-bit  reg- 
ister by  the  SYNC  pulse  sent 
sut  by  the  8080  on  pin  19 
when  the  status  bits  are  stable 
^n  the  8080  data  bus.  The 
status  bits  can  then  be  used 
to  control  circuitry  external 
to  the  8080  (as  I  will  do 
later). 

During  a  normal  instruc- 
tion fetch,  the  8080  would 
increment     its     program 


counter  register  at  this  time. 
Following  the  interrupt,  how- 
ever, the  program  counter 
register  is  not  incremented. 
This  allows  you  to  keep  track 
of  the  address  of  the  next 
instruction  to  be  executed  in 
program  Main  so  that  you  can 
continue  execution  after  the 
interrupt  is  processed. 

Next,  the  8080  resets  its 
internal  interrupt  flip-flop 
and  inputs  an  instruction 
from  the  data  bus.  It  is 
assumed  that  the  interrupting 
device  has  placed  an  instruc- 
tion on  the  data  bus  for  the 
8080  to  get  The  external 
circuitry  associated  with  the 
device-requesting  service  has 
the  responsibility  to  see  that 
the  right  instruction  is  placed 
on  the  data  bus  at  the  right 
time. 

The  type  of  instruction 
that  the  8080  receives  from 
the  data  bus  determines  what 
happens  next  If  the  instruc- 
tion is  not  one  of  the  8080 ]s 
restart  instructions  or  a  call 
instruction,  it  is  simply 
executed,  and  the  program 
Main  then  continues  where  it 
left  off.  This  feature  is  useful 
if  it  is  desired  to  increment  or 
decrement  one  of  the  8080 's 
internal  registers  in  response 
to  some  outside  trigger  while 
a  program  is  running  (for 
example,  a  counter).  There 
are  probably  lots  of  clever 
ways  to  use  this  feature  of 
the  8080  that  have  not  yet 
been  tried. 

If  the  8080  gets  a  call 
instruction,  then  it  fetches 
two  more  bytes  which  are  the 
address  of  the  routine  being 
called.  This  is  normally  the 
address  of  the  service  routine 
for  the  interrupt.  It  may  not 
be  immediately  apparent,  but 
a  lot  has  to  take  place  in  the 
circuitry  external  to  the  8080 
for  this  to  occur.  That's  what 
the  8259  is  for. 

If,  instead,  the  8080  gets  a 
restart  instruction,  the  ad- 
dress of  the  service  routine  is 
automatically  set  by  a  three- 
bit  pattern  imbedded  in  the 
single- byte  restart  instruction 
itself.  Obviously,  only  eight 
such  three-bit  patterns  exist, 
so  you  only  have  eight  places 
in    memory    to    locate    your 


service  routines.  These  start 
at  address  0000  hex  and  are 
spaced  every  eight  bytes  in 
memory.  These  addresses 
correspond,  in  order,  to  the 
restart  instructions  RST0 
through  RST7. 

Regardless  of  whether  the 
instruction  was  a  call  or  a 
restart,  the  8080  now  pushes 
(stores)  the  current  program 
counter     register     contents 


onto  its  stack  (the  area  of 
memory  devoted  to  keeping 
addresses  for  future  use)  so 
that  It  will  be  available  after 
completion   of  the  interrupt 

service  routine.  This  is  neces- 
sary because  the  program 
counter  register  contains  the 
address  of  the  next  instruc- 
tion to  be  executed  in  pro- 
gram Main.  The  appropriate 
address  from  the  call  instruc- 
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Fig,   J.  Flowchart  of  the  event  sequence  for  interrupts  in  an 
8080-based  system. 
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tion  or  restart  instruction  is 
then  placed  in  the  prop-am 
counter  register,  and  the 
8080  continues  executing 
instructions,  only  now  it  is  in 
the  interrupt  service  routine 
instead  of  the  program  Main. 
When  (if  ever)  a  return 
instruction  is  encountered  by 
the  8080,  the  old  program 
counter  register  contents 
(address  of  the  next  instruc- 
tion in  the  program  Main) 
that  was  pushed  onto  the 
stack  earlier  is  popped 
(removed)  from  the  stack  and 
placed  in  the  program 
counter  again.  The  program 
Main  now  continues 
executing  at  the  instruction 
that  would  have  been 
executed  next  if  the  interrupt 


had  not  come  along,  just  as  if 
nothing  at  all  had  happened. 

This  is  more  or  less  how 
the  8080  was  designed  to 
handle  interrupts.  Normally, 
you  will  use  more  than  one 
interrupt  request  line  in  a 
system  to  allow  several 
devices  to  be  serviced  as  they 
require.  The  request  lines  are 
usually  arranged  in  some 
order  of  priority,  with  the 
most  important  devices 
taking  precedence  over  less 
important  devices. 

All  of  this  is  intended  as  a 
review  if  you  are  already 
familiar  with  how  the  8080 
handles  interrupts,  or  as  a 
brief  introduction  if  you  are 
encountering  this  for  the  first 
time* 
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Fig.   3.   INTA  pulse  generator  circuit  (Bus  pin  numbers  are 
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The  8259 

The  8259  gets  around 
most  of  the  limitations  that 
the  8080  has  in  handling 
interrupts.  Fig.  2  is  a  block 
diagram  of  the  8259.  The 
chip  has  its  own  internal 
bidirectional  data  bus  and  is 
interfaced  to  the  8080  data 
bus  through  the  eight-bit 
bidirectional  data-bus  buffer. 

The  interrupt- request 
register  (IRR)  is  basically  an 
8- bit  positive  edge-triggered 
latch  that  holds  a  record  of 
those  devices  that  have  re- 
quested service,  The  "positive 
edge- triggered"  business 
means  that,  when  the  inter- 
rupt-request (IR)  pulse  is 
making  the  transition  from 
low  to  high,  the  flip-flop  is 
set. 

The  priority  resolver  deter- 
mines which  (if  any)  of  the 
interrupts  will  be  serviced 
next  and  then  sets  the  appro- 
priate bit  in  the  in-service 
register  (ISR),  The  in-service 
register  then  determines 
which  address  is  to  be  placed 
on  the  data  bus  in  response  to 
the  INTA  pulses  from  the 
8080. 

I  nd  ividual  interrupt- 
request  lines  may  be  masked 
off,  which  simply  means  that 


they  can  be  inactivated,  by 
setting  the  appropriate  bit  En 
the  interrupt-mask  register 
(lMR). 

The  control  logic  block 
takes  care  of  synchronizing 
the  various  internal  parts  of 
the  chip.  Its  primary  duty  is 
to  issue  an  interrupt  to  the 
8080  in  response  to  a  valid 
interrupt  request  at  one  of 
the  8259 's  eight  interrupt- 
request  lines  and  then  gate 
the  three  bytes  of  the  call 
instruction  onto  the  8080*s 
data  bus  in  response  to  the 
three  INTA  pulses  from  the 
8080  support  circuitry* 

Programming  and  reading 
the  status  of  various  registers 
in  the  chip  are  handled  by  the 
8080's  I/O  (input/output) 
instructions  and  the  read/ 
write  logic  block  of  the  8259* 
The  chip  requires  two  I/O 
port  addresses  for  proper 
operation. 

More  than  one  8259  can 
be  tied  together  through  the 
use  of  the  cascade  buffer/ 
comparator.  One  8259  is 
designated  as  the  master,  and 
all  other  8259s  in  the  system 
are  designated  as  slaves  to  the 
master.  The  slave's  INT  line  is 
connected  to  one  of  the 
master's  interrupt-request 
lines  so  that,  when  the  slave 
chip  gets  an  interrupt  request 
on  one  of  its  interrupt- 
request  lines,  it  sets  the 
master  8259's  interrupt- 
request  register  flip-flop.  The 
master  8259  then  issues  an 
interrupt  request  to  the  8080 
on  its  INT  line.  An  8259  chip 
is  designated  as  a  master  by 
tying  its  slave  program  (5P) 
pin  high  or  as  a  slave  by  tying 
the  5P  pin  to  ground.  Up  to 
eight  slave  8259s  may  be  used 
with  a  single  master 

When  a  slave  8259  receives 
an  interrupt  request,  the  slave 
outputs  a  high  on  its  INT  pin 
which  is  connected  to  one  of 
the  master  8259's  interrupt- 
request  (IR)  pins.  If  that  IR 
pin  is  not  masked  off  by  the 
master  8259's  interrupt-mask 
register  (explained  later),  the 
master  8259  issues  an  INT  to 
the  8080.  When  the  808C 
acknowledges  with  the  firsl 
of  the  three  required  I  NT  As, 
the  master  8259  puts  thecal! 
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instruction  onto  the  data  bus. 
The  master  also  puts  the 
address  (one  of  efght)  of  the 
slave  8259,  the  one  which 
received  the  interrupt  request 
from  the  device  needing 
service,  onto  the  cascade 
b  uf fer /c  omparator  output 
lines,  CASO  through  CAS2 
Thts  address  (connected  to 
the  slave's  cascade  buffer/ 
comparator  lines)  enables  the 
slave  8259  to  put  the  re- 
quired service  routine  address 
onto  the  8080  data  bus  with 
the  next  two  INTAs  from  the 
8080. 

Clearly,  since  a  call  in- 
struction is  used  instead  of  a 
restart  instruction,  the  service 
routine  may  be  located  nearly 
anywhere  in  the  64K  of  mem- 
ory available  to  the  processor. 
The  master/slave  feature 
allows  as  many  as  64  inter- 
rupt-request  lines  to  be 
serviced  by  64  different  rou- 


tines, if  desired. 

The  interrupt-mask  reg- 
ister (IMR)  allows  for 
maskable  interrupts.  Again, 
this  means  that  the  user  can 
disable  any  or  all  of  the  inter- 
rupt-request  lines  to  any 
8259  chip.  To  accomplish 
this,  you  set  the  desired  bit(s) 
in  the  interrupt-mask  register. 
You  thus  have  the  option  of 
turning  off  any  particular 
mterrupt(s)  without  turning 
them  all  off. 

The  priority  resolver 
allows  the  user  to  change  the 
priority  of  any  interrupt- 
rcquest  line  at  any  time 
during  system  operation. 
Suppose,  for  instance,  thai, 
after  servicing  a  particular 
device,  you  wish  to  assign  it 
to  the  lowest  priority,  giving 
the  remaining  devices  in  the 
system  a  higher  priority.  This 
is  easily  accomplished  with  a 
single  command  to  the  8259, 


which  reprograms  the  priority 
resolver  to  do  what  you  want. 
By  this  time,  you  must 
already  realize  just  how 
versatile  the  8259  is.  The  chip 
has  exactly  the  kind  of  flexi- 
bility that  I  needed  to  solve 
my  interrupt  problems.  The 
next  step  was  to  get  the  chip 
operating  in  the  S-100  bus 
environment. 

Interfacing  to  the  S-100  Bus 

This  section  deals  specifi- 
cally with  the  S-100  bus 
standardized  by  the  Altair 
8800,  If  you  are  not  familiar 
with  this  bus  structure  and 
wish  to  know  more  about  it, 
you  might  refer  to  the  article, 
"Introducing  the  S-100:  Stan- 
dard Small  Computer  Bus 
Structure,"  by  W.  M.  Goble, 
which  appeared  in  the  June, 
1977,  issue  of  Interface  Age 
magazine* 

All    of   the   interfacing  is 


fairly  straightforward,  except 
for  one  small  part.  Intel  de- 
signed the  8259  to  work  in  a 
system  that  employs  the 
8228  system  controller  and 
bus  driver  chip.  For  those  not 
familiar  with  this  chipl#  it  is 
basically  a  status  bit  latch  and 
bidirectional    data-bus  driver 

all  in  one  chip.  It  also  has 
another     unique     function. 

When  a  call  instruction  is 
issued  in  response  to  an  I  NT  A 
status  bit,  the  8228  issues 
three  INTA  pulses,  one 
during  each  of  the  next  three 
machine  cycles,  so  that  the 
8080  will  get  all  three  bytes 
of  the  call  instruction.  Since 
S-100-based  systems  do  not 
use  the  8228,  I  needed 
another  method  of  producing 
these  three  pulses. 

A  very  simple  solution  to 
this  problem  is  shown  in  Fig, 
3.  When  the  INTA  status  bit 
is  valid,  PDBIN  is  allowed  to 
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give  the  first  of  the  three 
INTAs  to  the  8259  and  also 
to  clock  the  7474  dual  flip- 
flop.  Clocking  the  7474  keeps 
the  7400  NAND  gate  be- 
tween the  PDBIN  bus  pin  and 
the  7474  enabled  (i.e.,  pin  1 
of  the  7400  is  high)  so  that 
the  next  two  PDBlNs  can  give 
the  8259  the  next  two  INTAs 
that  it  requires  to  gate  the 
address  onto  the  data  bus. 

After  getting  all  three 
bytes  of  the  call  instruction, 
the  very  next  thing  that  the 
8080  will  do  is  push  the 
contents  of  the  program 
counter  register  onto  stack. 
Since  the  INTAs  must  be 
stopped  after  the  8259  has 
received  three  of  them,  the 
stack-status  bit  (SStack)  is 
used  to  reset  the  7474  flip- 
flop,  turning  off  the  7400 
NAND  gate  between  PDBIN 
and  the  7474  (i.e.,  making 
pin  1  of  the  7400  low), 
stopping  the  TNT  A  pulses  to 
the  8259. 

The  entire  logic  diagram  is 
shown  in  Fig,  4.  The  INTA 
pulse  generator  of  Fig.  3  is 
shown  in  the  upper  left-hand 
corner  of  Fig.  4.  As  shown  in 
the  diagram,  the  8259  is 
selected    (C5   low),  and   the 
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appropriate  set  of  data-bus 
buffers  is  enabled  as  soon  as 
it  is  apparent  that  the  8259 
will  be  accessed.  This  is 
known  when  the  status  bits 
have  been  latched  and  the 
address  has  been  decoded. 
The  bus  drivers  to  the  5-100 
data  IN  bus  are  also  enabled 
when  a  status  INTA  bit  is 
received  in  response  to  an 
interrupt  request,  allowing 
the  8259  to  give  the  three- 
byte  call  instruction  to  the 
8080. 

Address  decoding  is  done 
using  two  7485  four-bit  mag* 
nitude  comparators  and  an 
8-bit  DIP  switch,  which 
allows  the  interrupt  con- 
troller to  be  addressed  at  any 
pair  of  the  8080's  256  input/ 
output  ports.  Notice  that, 
since  two  I/O  ports  are  re* 
quired  for  operation  of  the 
8259,  address  bit  A0  has  been 
connected  directly  to  the  A0 
pin  of  the  8259.     _^ 

Read  (RD)  or  wnte  (WR) 
strobes  (active  low)  are  ob- 
tained by  NANDing  PDBIN 
with  SINP  (the  status  input 
bit)  or  PWR  {processor  write 
signal)  with  SOUT  (the status 
output  bit),  respectively.  This 
gives  the  necessary  delay  time 
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between  chip  select  (<3)  and 
the  RD/WR  strobes  to  the 
8259  (50  ns  minimum). 

Since  my  system  presently 
uses  only  one  8259,  I  have 
programmed  it  as  a  master  by 
tying  ^P  high.  The  three 
cascade  buffer /comparator 
lines,  CAS0  through  CAS 2, 
are  left  unterminated,  since 
they  serve  no  purpose  when 
only  one  8259  is  used. 

The  eight  interrupt-request 
lines  to  the  8259  from  the 
SI  00  bus  are  inverted  to 
provide  positive  pulses  to  the 
8259  from  the  negative  pulses 
used  in  my  system  for  inter- 
rupts. This  is  necessary  since 
my  system's  interrupt-request 
lines  (VI0  through  VI 7)  go 
low  and  stay  low  until  reset 
by  software  commands.  The 
8259,  on  the  other  hand, 
only  acknowledges  an  inter- 
rupt if  the  interrupt-request 
register  flip-flop  is  set  by  the 
rising  edge  of  a  pulse.  Clearly, 
if  I  did  not  invert  the  inter- 
rupt-request lines  before 
applying  them  to  the  8259, 
the  8259  would  never 
acknowledge  an  interrupt. 

That  completes  the  inter- 
facing  of  the  8259  to  the 
SI 00  bus.  The  next  problem 
is  to  program  the  8259  to  get 
it  to  do  some  of  the  fantastic 
things  that  it  is  supposed  to 
be  able  to  do. 

Programming  the  8259 

The    8259    requires    two 

types  of  commands  to  set  it 
up  for  operation:  (1)  initiali- 
zation command  words 
(ICWs)  and  (2)  operation 
command  words  (OCWs), 

Initialization  command 
words  must  be  given  to  the 
8259  before  it  is  capable  of 
doing  anything.  At  least  two 
are  required,  but,  if  the  sys- 
tem is  using  any  slave  8259s, 


three  are  needed.  The  first 
ICW  goes  into  the  lower  of 
the  two  I/O  addresses  that 
have  been  provided  for  the 
chip  (i.e.,  A0  =  0)  and  tells 
the  chip  three  things:  (1) 
whether  or  not  this  8259  is 
the  only  one  in  the  system, 
(2)  whether  the  interrupt 
vectors  are  to  be  located  four 
bytes  or  eight  bytes  apart  in 
memory,  and  (3)  the  highest 
three  bits  of  the  low-order 
byte  of  the  starting  address  of 
the  interrupt  -vector  table. 

The  second  and  third  of 
these  probably  need  some 
explanation.  The  8259  inter- 
nally sets  up  an  interrupt- 
vector  table  which  contains 
the  addresses  to  be  sent  to 
the  8080  for  each  of  the  eight 
interrupt-request  lines  to  the 
8259.  Rather  than  have  the 
user  input  the  address  of  the 
service  routine  for  each 
separate  interrupt-request 
line,  Intel  decided  to  have  the 
user  input  only  the  address  of 
the  first  one  (La,  that  corre- 
sponding to  the  IRO  line), 
and  all  of  the  rest  of  the 
addresses  (i.e,,  those  corre- 
sponding to  the  remaining 
seven  IR  lines)  are  spaced 
equally  (either  four  or  eight 
bytes)  above  the  first  one.  So, 
you  have  to  tell  the  chip, 
using  the  ICWs,  where  to  start 
the  table  (i.e.,  the  first  ad- 
dress) and  how  far  apart  to 
space  the  addresses  in  the 
table.  Table  1  shows  how  the 
low-order  address  bytes  are 
set  up  in  the  8259's  internal 
interrupt-vector  table  for 
both  the  four-  and  eight-byte 
spacings. 

You  have  probably  already 
guessed  that  the  second  ICW 
is  the  high-order  byte  of  the 
table  starting  address.  This 
word  must  immediately  fol- 
low ICW1   and  must  be  sent 
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Interval  =  8 

Lower 

memory 

routine  address 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

D7 

D6 

D5 

D4 

D3 

D2 
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DO 

IR7 

A  7 

A6 

A5 

1 

1 

1 

0 

0 

A7 

A6 

1 

1 

1 

0 

0 

0 

IR  6 

A7 

A6 

A5 

1 

1 

0 

0 

0 

A7 

A6 

1 

1 

0 

0 

0 

0 

IR  5 

A7 

A6 

A5 

1 

0 

1 

0 

0 

A7 

A6 

1 

0 

1 

0 

0 

0 

IR  4 

A7 

A6 

A5 

1 

0 

0 

0 

0 

A7 

A6 

1 

0 

0 

0 

0 

0 

IR  3 

A7 

A6 

A5 

0 

1 

1 

0 

0 

A7 

A6 

0 

1 

1 

0 

0 

0 

IR2 

A7 

A6 

A5 

0 

1 

0 

0 

0 

A7 

A6 

0 

1 

0 

0 

0 

0 

IR  1 

A7 

A6 

A5 

0 

0 

1 

0 

0 

A7 

A6 

0 

0 

1 

0 

0 

0 

IRQ 

A7 

A  6 

A5 

0 

o 

0 

0 

0 

A7 

A6 

0 

0 

0 

0 

0 

0 

Table    L    Low-order   interrupt   vector  byte  constructed  by  the   8259,    Refer  to   text  for 
explanation*  (Courtesy  of  Intel, ) 


to  the  higher  of  the  two  I/O 
ports   assigned    to   the    8259 

The  third  ICW  is  only 
required  by  the  8259  if  you 
are  using  some  slave  8259s  in 
your  system.  This  word  tells 
the  master  8259  which  of  its 
interrupt* request  lines  will  be 
corning  from  a  slave  8259. 
The  slave  8259(s)  also  needs 
ICW3  to  tetl  it  (them)  which 
address  on  the  cascade  buf- 
fer/comparator lines  it  is  to 
respond  to.  Most  systems  wifl 
be  using  only  a  single  8259 
and  will  not  require  this  word 
at  all.  You  should  note  that 
bit  1  of  ICW1  tells  the  8259 
whether  or  not  to  expect 
ICW3,  If  needed,  ICW3  is  sent 
to  the  higher  of  the  two  I/O 
ports  assigned  to  the  8259. 

Fig.  5{a}  shows  the  format 
for  each  of  the  three  ICWs 
required  by  the  8259.  You 
should  study  this  figure  care- 
fully before  attempting  to 
program  your  8259. 

An  example  might  help 
you  understand  what's  going 
on  here.  Suppose  that  you 
want  to  set  up  a  jump  table 
that  is  to  start  at  84C0  hex 
and  is  to  have  its  addresses 
spaced  four  bytes  apart  in 
memory.  (A  jump  table  is  just 
a  table  of  jump  instructions 
to  other  places  in  memory  so 
that,  when  the  interrupt 
vector  brings  you  to  one  of 
these  jump  instructions,  you 
immediately  jump  to  the 
appropriate  service  routine 
located  elsewhere  in  memory. 
This  technique  is  used  be- 
cause most  interrupt  service 
routines  are  longer  than  four 
or  eight  bytes.)  Assume  also 
that  you  are  using  only  one 
8259,  The  two  required  ICWs 
are  shown  in  Fig.  5(b), 

Immediately     after     re- 


ceiving the  two  (or  three) 
ICWs,  the  8259  is  completely 
operational  in  the  fully- 
nested  mode.  This  means  that 
the  eight  inter  r  up  t-request 
lines  have  a  fixed  priority 
structure,  with  IRO  having 
the  highest  priority  and  IR7 
having  the  lowest  priority.  It 


should  be  clear  that,  if  you 
start  your  interrupt-vector 
table  at  address  0000  hex  and 
have  an  address  spacing  of 
eight  bytes  between  interrupt 
vectors,  the  8259's  operation 
will  be  indistinguishable  from 
other  interrupt  controllers, 
such    as    the    8214,    Specifi- 


cally, each  interrupt  request 
will  cause  the  program  to  get 
to  one  of  the  eight  addresses 
spaced  eight  bytes  apart, 
starting  at  address  0000  hex, 
just  as  if  the  interrupt  con- 
troller had  used  a  restart 
instruction  instead  of  the  call 
instruction. 
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Fig.  6.  Operational  command  word  formats.  (Courtesy  of  Intel.) 
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A 


ICW1    =     0     0     0     1     0     1      1     0    M6H 


Upper  3  bits  of 
the  lower  byte  of 
the  jump  table 
starting  address. 


t 


Single  8259. 


Interval  =  4  bytes, 


ICW2  =10     0    0    0     10     0    =     84H 

ICW3  =     Not  needed,  since  only  one  8259  is  in  the  system, 

Fig,  7.  Initialization  command  word  example. 


MVI  A,  16H 
OUT  FCH 
MVI  A,  S4H 
OUTFDH 


Put  ICW1  into  the  accumulator  register. 
Output  it  to  the  lower  8259  I/O  port. 
Put  ICW2  into  the  accumulator  register. 
Output  it  to  the  upper  8259  I/O  port. 


Fig.  & 


8400  JMP  (Address  for  IRO) 
8404  JMP  (Address  for  IR1 ) 
8408  JMP  (Address  for  IR2) 
840C  JMP  (Address  for  IR3) 


;The  addresses  here  are  those 
;of  the  service  routines  for 
;the  interrupt-request  lines 
indicated. 


{Address  for  1 R2)      Push  B 

Push  D 

Push  H 

Push  PSW 

El 

Interrupt 

Dl 

MVI  A,  20H 

OUT  FCH 

POP  PSW 

POPH 

POP  D 

POP  B 

El 

RET 

OCW2=    0    0     1 

No  rotate  J      \  i 
No  specific  EOuL 


Push  contents  of  8080/s  internal 
registers  onto  stack  for  safe 
;keeping. 

;Enable  interrupts, 
service  routine 
;  Disable  interrupts. 
;End  of  interrupt  command  (OCW2K 
;Send  it  to  the  8259. 
^Restore  8080" s  internal  registers 
;to  preinterrupt  status. 


;Enable  interrupts  again. 
;Return  to  interrupted  program* 


Figt  /a 


0    0     X    X    X 


20H 

Don't  care. 


-EOI  =  t  to  reset  highest  priority 
bit  of  the  ISR, 

Fig,  It 


841 C  JMP  (Address  for  IR7) 


Fig.  a 


There  are  several  other 
modes  of  operation  available 
with  the  8259.  One  is  the 
rota  ting-priority  mode  re- 
ferred to  earlier.  This  mode 
allows  two  options:  (1)  auto 
mode,  where  the  last  inter- 
rupt request  serviced  is  ro- 
tated to  the  lowest  priority 
position;  this  essentially  gives 
all  interrupt*  request  lines 
equal  status,  and  any  device 
will  have  to  wait,  at  most,  for 
seven  other  devices  to  be  ser- 
viced, once  each,  before  it  in 
turn  is  serviced;  or  (2)  specif- 
ic mode,  where  the  pro- 
grammer specifies,  via  an 
operational    command    word 


(0CW2),   which  of  the  inter* 

rupt-request  lines  is  to  have 

the  lowest  priority. 

Another     mode    available 

with  the  8259  is  the  polled 

mode.  This  mode  allows  the 
programmer     to     prevent 

incoming  interrupt  requests 
on  the  IR  lines  from  inter- 
rupting the  8080  but  still 
allows  the  8080  to  read,  from 
the  8259,  which  bits  in  the 
interrupt- request  register  or 
the  in-service  register  are  set 
This  allows  the  processor  to 

choose  when  it  wants  to  ser* 
vice  the  interrupts  instead  of 
being  interrupted  by  the 
requesting  device. 


It  should  be  noted  that  the 
interrupt-mask  register  {(MR) 
may  be  set  At  any  time  fol- 
lowing the  ICWs,  enabling  the 
programmer  to  disable  (mask 
off)  any  of  the  interrupt- 
request  lines  in  any  of  the 
above  modes* 

All  of  the  above  modes  are 
selected  by  the  operational 
command  words.  OCW1  sets 
the  interrupt-mask-register 
bits*  This  word  is  sent  to  the 
higher  of  the  two  I/O  ports 
assigned  to  the  8259,  OCW2 
and  OCW3  allow  for  mode 
selection,  as  shown  in  Fig.  6, 
You  should  note  that  OCW2 
is  always  required  before 
returning  from  an  interrupt 
service  routine  and  is  used  to 
reset  the  ISR  bit  that  has  just 
been  serviced. 


Some  practice  is  needed  to 
get  used  to  using  the  ICWs 
and  OCWs,  but  it  is  really  not 
as  formidable  as  it  seems  at 
first  t  recommend  that  you 
study  Figs.  5  and  6,  along 
with  Intel's  data  sheet  on  the 
8259,  prior  to  doing  any 
fancy  programming  involving 
the  chip.  Intel's  1977  Data 
Catalog  is  available  for  $2.50 
from:  Intel  Corporation, 
Literature  Department,  3065 
Bowers  Avenue,  Santa  Qara 
CA  95051. 

Programming  Example 

This  example  will  be  some- 
what simple  and  will  show 
only  the  basics  in  using  the 
8259  as  a  more-or-less  con- 
ventional interrupt  controller 
An  "H"  following  any  num- 


inst, 

NO.  MNEMONIC  A0 

1  ICW1  A  0 

2  ICW1  B  0 

3  ICW1C  0 

4  1CW1  D  0 

5  tCW2  1 

6  ICW3M  1 

7  ICW3  3  1 

8  OCW1  1 

9  OCW2  E  0 

10  OCW2SE  0 

11  OCW2  RE  0 

12  OCW2  RSE  0 


1 3  OCW2  RS  0 

14  OCW3P  0 

15  OCW3RIS  0 

16  OCW3RR  0 

17  OCW3  SM  0 

18  OCW3RSM  0 


D7 

A7 
A7 
A7 

A7 

A15 

S7 

0 

M7 

0 

0 

1 

1 


1 


D6 

A6 
A6 
A6 
A6 

A14 

56 

0 

M6 

0 

1 

0 

1 


1 

0 
0 
0 

1 
1 


D5        D4 


A5 

A5 

A5 

A5 

A13 

S5 

0 

MS 

1 

1 

1 

T 


0 
0 
0 
0 

1 

0 


1 
1 
1 
1 

A12 

S4 

0 

M4 

0 

0 

0 

0 


0 
0 
0 
0 
0 
0 


D3        D2        Dl        DO  OPERATION  DESCRIPTION 

0  110  Byte  1  initial ization,  format  =  At  single. 

0  10  0  Byte  1  initialization,  format  =4,  not  single. 

0  0  10  Byte  1  initialization,  format  =Bt  single. 

0  0  0  0  Byte  1  initialization,  format  =  8,  not  single. 

At  t      A10      A9        A8  Byte  2  initialization  (Address  No.  2). 

S3         S2        ST         SO  Byte  3  initialization  —  master 

0  S2         SI         SO  Byte  3  initialization  —  slave. 

M3       M2        M1        M0  Load  mask  reg,  read  mask  reg. 

0  0  0  0  Non-specific  EOL 

0  L2        LI         LO  Specific  EOL  L2,  LI,  LO  code  of  ISFF  to  be  reset, 

0  0  0  0  Rotate  at  EOI  (Auto  Mode h 

0  L2        L1         LO  Rotate  at  EOI  {Specific  Mode).  L2,  LI,  LO 

code  of  line  to  be  reset  and  selected  as 

bottom  priority. 

0  L2        L1         LO  L2,  Li,  LO  code  of  bottom  priority  fine. 

1  1           0          0  Poll  mode, 
10           11  Read  IS  register. 
10          10  Read  requests  register. 
10          0          0  Set  special  mask  mode, 
10          0          0  Reset  special  mask  mode. 


Table  2.  Summary  of  the  8259  instruction  set.  In  the  master  mode,  ~5P  pin  =  /,  in  slave  mode~SP  =  0.  (-)  =  do  not  care.  (Courtesy 
of  Intel.) 


M  1 


52 


ber  indicates  that  the  number 
is  in  hexadecimal. 

Assume  that  the  system  is 
to  be  set  up  as  follows:  (1) 
You  want  to  operate  in  the 
fully-nested  mode,  no  bits 
masked  off,  and  interrupt- 
request  zero  (IRO)  is  to  have 
the  highest  priority.  (2)  You 
will  have  a  jump  table  starting 
at  8400H,  and  the  jump 
instructions  will  be  spaced 
every  four  bytes  in  memory. 
(3)  The  8259  I/O  ports  wilt 
be  located  at  FCH  and  FDH 

The     initialization     com- 


mand words  flCWs)  for  this 
configuration  are  shown  in 
Fig.  7. 

The  program  necessary  to 
put  the  sample  ICWs  into  the 
8259  is  shown  in  Fig.  8.  The 
8259  is  set  up  to  operate  in 
the  fully-nested  mode  as 
desired. 

You  must  still  set  up  a 
jump  table,  starting  at  8400H 
in  memory.  It  might  look 
something  like  Fig,  9. 

A  typical  interrupt  service 
routine  might  look  something 
like  Fig,  10  for,  say,  IR2. 


The  OCW2  used  in  this 
routine  is  obtained  as  shown 
in  Fig,  11,  Again,  you  should 
remember  that  OCW2  must 
appear  in  every  service  rou- 
tine before  returning  to  the 
interrupted  program.  This  is 
necessary  to  set  up  the  8259 
for  handling  the  next  inter- 
rupt. 

Conclusion 

In  this  article,  I  have 
attempted  to  describe  how  to 
implement  Intel's  8259  pro- 
grammable    interrupt     con- 


troller into  an  8080-based 
system  utilizing  the  S-100  bus 
structure.  The  controller  as 
shown  will,  of  course,  work 
in  any  S-100  system  whose 
processor  emulates  the  8080. 
The     circuitry     required     is 

fairfy  simple  and  works  quite 
well,  as  shown  in  Fig.  4,  This 
interrupt  controller  provides 
far  more  flexibility  than  any 
other  interrupt  controller 
that  I  have  seen  and  yet  is 
simple  enough  so  that  anyone 
can  use  it  Try  it;  you'll  like 
it." 


ATTACH  GROUND-STRAP  I  PLACE  INSERTER  OVER  I.C. 


$795 

m        caz-uj 


I  [  IHSERTIOn  TOOL 

36-40  Pin  imos-SHFE 

Unique  new  insertion  tool.  Also  aligns  bent- 
out  pins.  A  twist  of  the  handle  compresses 
the  pins  to  proper  .600  inch  spacing  and 
locks  the  IC  into  the  tool.  Then  simply  place 
the  tool  on  the  socket  and  depress  the 
plunger  for  instant  and  accurate  insertion. 
Features  heavy  chrome  plating  throughout 
for  reliable  static  dissipation.  Includes  termi- 
nal lug  for  attachment  of  ground  strap. 


EACH 


"LOADED"  P.C.  BOARD 


MINIMUM  BILLING  $25.00  ADD  SHIPPING  CHARGE  $1.00 
NEW  YORK  STATE  RESIDENTS  ADD  APPLICABLE  TAX 


05 

OK  MACHINE  &  TOOL  CORPORATION 

3455  CONNER  ST., BRONX, N.Y.  1 0475  U.S.A. 

TELEX  125091 


There's  a  new,  eighth  OSCAR  satellite  in  orbit,  and  the  AMSAT  team  helped  put  it  there! 

Your  help  is  needed  for  future  satellites.  Join  AMSAT  and  support  the  new,  ad- 
vanced Phase  III  series  of  OSCARs,  engineered  to  provide  communications  over 
transcontinental  distances  For  hours  at  a  time. 

Send  $10  membership  dues  to  AMSAT,  P.O.  Box  27,  Washington,  D,C. 
20044,  Life  membership  is  available  for  a  tax-deductible  donation  of  $  I  00 
or  moreP  payable  in  quarterly  installments  if  you  wish. 

Phase  If  I  satellite  solar  cells  may  be  sponsored  for  $10  each,  and 
we'll  send  you  a  certificate  specifying  the  cells  you  are  sponsoring. 

For  a  tax-deductible  contribution  of  $  1 ,000  or  more,  we'll 
even  inscribe  your  name  on  a  plaque  to  be  placed  in  orbit 
aboard  the  Phase  111  spacecraft  for  posterity,  and  weTll  send 
you  a  replica  honoring  your  contribution. 

Dues  and  contributions  may  be  charged  to  VISA  or 
Master  Charge.  Phone  us  at  (202)  488-8649. 


153 


lid 


Charlene  Bahb  Knadle  WB2HJD 
316  Vanderbilt  Parkway 
Dix  Hilts  NY  11746 


Use  A  Computer? 

Who,  Me? 

yes  .  .  .  you! 


I've  been  seeing  those 
computer-related  ar- 
ticles in  amateur  radio 
magazines  for  some  time 
now,  and  flipping  right  past 
them  without  even  giving 
myself  a  chance  to  see 
what  aspect  of  computer 
knowledge  they  dealt  with. 
I  assumed  not  that  they 
wouldn't  interest  me,  but 
that  they  would  be  totally 
incomprehensible, 

I  was  wrong,  of  course, 
but  it  wasn't  the  ham 
magazines  that  convinced 
me.  It  was  a  little  brochure 
from  my  community 
library.  I  am  lucky  enough 
to  live  in  a  progressive 
neighborhood  —  wellr  a 
neighborhood  with  some 
progressive  individuals  in 
it.  One  of  these  individuals 
managed  to  procure  a 
primary-source  computer 
and  several  terminals  for 
the  school  district  and  he 
negotiated  to  have  one  ter- 
minal placed  in  the  library. 
This  necessitated  offering 
the  public  an  opportunity 
to  learn  to  use  it,  and  an  an- 
nouncement  of  the  result- 
ing course  was  what  I  read 
in  the  library  brochure. 

I'm  not  sure  even  now 
what  motivated  me  to  sign 
up  for  the  course  (maybe 
all  those  articles  I'd  seen?). 
But  by  the  end  of  the  first 
session,    when    we    were 


given  an  opportunity  to  ac- 
tually sit  at  the  machines 
and  punch  the  keys,  I  knew 
I  was  hooked-  Computers 
are  permeating  our  so- 
ciety, and  we  may  as  well 
learn  to  use  them,  I  told 
myself.  My  children  will 
use  them  later,  I'm  con- 
vinced, so  they  may  as  well 
become  comfortable  with 
them  now,  I  rationalized  as 
I  took  them  with  me,  dur- 
ing my  practice  sessions, 
into  the  locked  booth  at 
the  library  which  nobody 
without  knowledge  is 
allowed  to  enter. 

Once  past  the  early 
glitch-filled  practice  ses- 
sions where  I  learned  what 
mistakes  I  was  prone  to 
make  and  how  to  avoid 
them,  I  was  delighted  to 
see  what  I  could  do,  I 
could  play  games  that  had 
previously  been  pro- 
grammed into  the  com- 
puter memory  for  our 
entertainment  and  learn- 
ing. These  included  "Stock 
Market/7  "Pollution,"  and 
the  inevitable  tic-tac-toe. 
Better,  I  could  produce  my 
own  programs.  I  could 
write  into  the  machine  my 
own  series  of  messages  and 
have  the  computer  type 
out  one,  several,  or  all  of 
them  as  I  chose.  I  could 
have  it  write  vertical  or 
horizontal  columns  of 
numbers,  I  could  correct  a 


single  line  or  wipe  out  my 
whole  program  and  begin 
again.  I  could  have  the 
machine  repeat  a  process 
whatever  number  of  times 
1  told  it  to,  and  then  stop.  I 
could  do  all  of  these 
things,  combined  into  one 
short  program.  It  was  a 
powerful  feeling.  But  it  was 
temporary. 

When  I  had  totally 
mastered  the  material  we 
had  been  given  and  the 
five-session  course  came 
to  an  end,  I  was  ready  for 
more.  Would  a  more  ad- 
vanced course  begin?  No. 
There  was  too  much  de- 
mand to  repeat  the  in- 
troductory one.  By  the 
time  the  "advanced" 
course  could  be  offered, 
the  summer  would  be  over 
and  I  would  be  involved  in 
teaching  adult  education 
courses  two  nights  a  week. 

So  instead,  I  bought  a 
copy  of  Basic  BASIC 
[James  S.  Coan,  Hayden 
Book  Co.)  and  Discovering 
BASIC  (Robert  E.  Smith, 
also  Hayden),  which  I  like 
even  better  (I've  been  told 
that  BASIC  by  Albrecht  is 
even  better,  and  I've  ob- 
tained Bob  Albrecht's  My 
Computer  Likes  Me  When  I 
Speak  In  BASIC),  and  I 
determined  to  use  them  to 
teach  myself  during  the 
day. 

But  I  had  a  problem.  My 


problem  was  that  I  had  no 
problems,  that  is,  none  of 
the  types  that  computers 
are  useful  in  handling.  I  am 
a  practical  person,  and  I 
like  to  work  towards  goals. 
I  like  for  my  interests  to 
have  potential  for  growth. 
I'm  not  willing  to  use  the 
computer  merely  as  an 
elaborate  toy.  (I  am  willing 
for  other  people  to  do 
that— I  recognize  the  ele- 
ment of  serendipity  that 
can  result  in  the  discovery 
of  something  terribly  im- 
portant, whether  doing 
pure  research  or  just  "fool- 
ing around/') 

I  thought  of  a  way  the 
computer  could  be  useful 
to  me,  Why  couldn't  our 
library  terminal  be  used  to 
tap  into  computers  that 
store  library  references  — 
the  type  you  don't  usually 
find  in  Reader's  Guide?  I 
recently  ran  all  over  the 
place  scouting  out  medical 
libraries  to  find  articles  I 
needed  to  help  me  do  a 
medical  research  article. 
I'd  hate  to  go  through  that 
again  in  some  other  area  of 
interest.  No  doubt  the 
librarian  would  have  to 
call  this  service  up,  and  it 
might  cost,  but  I,  for  one, 
would  be  willing  to  pay. 

I  mentioned  my  idea  to 
the  reference  librarian. 
"Oh,"  she  said,  "we  have 


that  already.  We  just  don't 
mention  it  unless  someone 
comes  in  with  a  problem 
that  in  our  judgment  could 
be  best  solved  that  way." 
She  showed  me  booklets 
and  brochures.  Sure 
enough,  there  it  was,  The 
service  had  been  there  all 
along,  even  before  the 
Teletype™  had  been  put 
into  the  library  Half  a 
dozen  memory  banks 
across  the  country  were  ac- 
cessible, 

"How  much  does  this 
usually  cost?"  I  asked. 

"It  can  run  from  ten  to 
about  fifty  dollars,  but  the 
average  is  about  twenty- 
five  dollars." 

That  was  too  much  for 
me.  I  had  envisioned  about 
two  dollars  — maybe  five, 
(Isn't  everything  at  libraries 
supposed  to  be  cheap?) 
And  you  had  to  pay  for  the 
search  even  if  the  com- 
puter came  up  with 
nothing.  (Later,  to  my 
delight,  I  discovered  a 
local   medical   library  that 


provides  a  medicat-articles 
search  at  a  fee  of  only  $3 
for  the  public  — more  for 
doctors.) 

But  I  couldn't  tap  into 
these  services  myself,  just 
because  I  had  access  to  an 
ASR-33  What  use  did  I 
have  for  a  computer?  None 
at  all,  I  concluded 

But   that  was   before   1 

talked  to  Hans  Napfel 
WB2ZZB,  who  knows  how 
to  let  a  computer  make  life 
easier  in  the  ham  shack  and 

m  the  rest  of  the  house  as 
well    And  that  was  before 

Paul  Wade  WA2ZZF  intro- 
duced me  to  the  beauty  of 
computer-generated  art.  It 
was  also  before  the  'Per- 
sonal Computing  77  Trade 
Fair"  in  Atlanta  drew  5,000 
people  and  140  exhibitors. 

When  the  Wright  broth- 
ers managed  to  keep  their 
plane  aloft,  when  Alex- 
ander Graham  Bell  man- 
aged to  transmit  a  message 
intelligibly,  and  when 
Edison      invented     the 


phonograph,  people  asked, 
"But  what  do  we  do  with 
it?" 

Maybe  I  don't  have 
much  need  for  com- 
puters—now. But  I've 
discovered  how  much  fun 
they    can    be.    And    my 


children  have  been  in- 
troduced to  them,  will  be 
re-introduced  periodically; 
and  are  not  afraid  to  use 
them.  When  — not  if—  they 
become  a  necessary  part  of 
all  our  lives,  Til  be 
ready  ■ 


Christopher  and  luliane  watch  as  !  enter  the  program.  This 
isn't  at  all  like  a  typewriter,  they're  thinking, 
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Battery  Tool  BW-630 
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Sam  Creasan  K6EW 
2940  Arlington  A  ve. 
Fuiierton  CA  92635 


Bird  Watching  in  BASIC  Land 


another  use  for  your  micro 


In  the  past  two  years  or 
so,  the  microprocessor 
(uP)  has  had  a  substantial 
effect  on  amateur  radio, 
Many  articles  on  repeater 
controllers,  CW  machines, 
beam  rotators,  and  the  like 
attest  to  this.  Nearly  all 
these  articles  describe  ap- 
plications in  which  the  uP 
exercises  some  sort  of  con- 
trol function.  However,  as 
uP-based  home  computers 
become  more  powerful, 
and  capable  of  "number- 
crunching/'  they  will 
become  more  useful  in  the 
design  of  amateur  radio 
equipment,    as   well.    This 


article    describes    such    a 
design  application, 

Several  months  ago,  I  set 
out  to  build  a  QRP  CW 
transmitter  which  would 
cover  the  first  100  kHz  of 
40,  20,  15,  and  10  meters. 
Rather  than  use  a  40  meter 
vfo  and  a  series  of  multi- 
pliers, I  was  inclined  to  try 
some  sort  of  heterodyning 
scheme  for  frequency 
generation.  Of  course,  the 
risk  of  generating  objec- 
tionable outputs  (birdies) 
always  exists  when  such  a 
scheme  is  used,  since  many 
outputs  are  produced. 
Charts  are  available  which 
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Fig.  7.  Flowchart  of  the  routine  which  searches  for  har- 
monics of  the  fixed  oscillator. 


are  useful  in  determining 
the  frequencies  at  which 
these  objectionable  out- 
puts will  be  produced.* 
However,  using  the  charts 
soon  becomes  a  tedious 
process,  to  say  the  least.  To 
avoid  the  tedium,  I  wrote  a 
program  (in  BASIC)  which 
searches  out  and  identifies 
the  birdies. 


*Markeit  J.  D,,  "Shrinking  Inter- 
modulation,"  EDN,  August, 
1967,  pp.  56-65. 


The  Problem 

Applying  signals  at  two 
different  frequencies  to  a 
mixer  produces  a  large 
number  of  outputs.  Some 
of  these  outputs  are  har- 
monics (including  the  fun- 
damental) of  each  of  the 
applied  signals.  The  re- 
maining outputs  are  "beat 
products"— the  so-called 
sum  products  and  dif- 
ference products.  These 
are  outputs  at  frequencies 
corresponding    to    IP]     ± 


COMPUTE 
FREOTJENCrOf 
ITH   H&RMONJC 
LFHJ  OF  UFQL 
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Fig.  2.  Flowchart  of  the  routine  which  searches  for  har- 
monics of  the  vfo. 
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If 2,  where  I  and  J  are  in- 
tegers and  F-|  and  F2  are 
the  frequencies  of  the  ap- 
plied signals  The  sum,  I  + 
J,  is  called  the  order  of  the 
signal.  For  example,  the 
difference  product  which 
is  composed  of  the  third 
harmonic  of  F-]  and  the 
fourth  harmonic  of  F2  is  a 
seventh-order  product. 
Similarly,  the  sixth  har- 
monic of  Fi  is  a  sixth-order 
product,  since  I  =  6. 

Generally,  the  second- 
order  sum  or  difference 
product  is  the  signal  of  in- 
terest in  a  heterodyne 
frequency-generating  pro- 
cess. For  example,  a  very 
common  way  to  imple- 
ment an  80/20  meter  rig  is 
to  mix  the  output  of  a  9 
MHz  crystal  oscillator  with 
the  output  of  a  50-5,5  MHz 
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vfo.  As  the  vfo  is  tuned 
from  5  0  to  5.5  MHip 
second-order  outputs  will 
be  produced  at  14.0-14.5 
and  4.0-35  MHz.  One  or 
the  other  is  selected  by  ap- 
propriately tuning  the  out- 
put of  the  mixer.  The  fre- 
quency of  the  other  sec- 
ond-order beat  product  is 
sufficiently  far  away  to  be 
of  little  concern.  Whether 
any  of  the  remaining  beat 
products  or  any  harmonic 
is  troublesome  depends  on 
the  order  of  the  product  or 
harmonic,  the  type  of  mix- 
er which  is  used,  and  the 
frequency  of  the  product. 
Generally,  the  higher  the 
order,  the  lower  the 
amplitude  If  a  double- 
balanced  diode  mixer  is 
used,  it  will  suppress  to  a 
degree   both   fundamental 


HO 


I-I'l 


I  I 


■is 


MC 


J     i  -' 


IE5 


N  E 


PMimf    j.FV.l.FLr.Fgl^SL.SU 


Fig.  J.  Flowchart  of  the  sum  products  search. 


frequencies,  their  even- 
order  harmonics,  and  all 
beat  products  involving 
even-order  harmonics  of 
either  frequency.  Of 
course,  if  the  frequencies 
of  the  vfo  and  fixed 
oscillator  are  chosen  so 
that  no  undesirable  out- 
puts fall  within  or  near  the 
desired  range,  the  design 
and  implementation  of  the 
circuit  is  simpler  That's 
the  purpose  of  the  pro- 
gram . 

The  Program 

The  program  consists  of 
five  sections.  The  first 
allows  the  operator  to 
specify  values  for  the 
lower  and  upper  limits  of 
the  frequency  of  the  vfo 
CVFOL  and  VFOU,  respec- 
tively), the  frequency  of 
the  fixed  oscillator  {FXD)r 
and  the  lower  and  upper 
limits  of  the  frequency  of 
the  range  of  interest  (LL 
and  LU,  respectively).  If 
any  birdie  falls  within  these 
limits,    its    characteristics 


will  be  listed 

The  remaining  four  sec- 
tions of  the  program  search 
for  various  types  of  birdies. 
The  first  section  deter- 
mines if  any  harmonics  of 
the  fixed  oscillator  fall 
within  the  range  of  interest. 
The  second  performs  a 
similar  search  for  har- 
monics of  the  vfo.  The 
third  searches  for  sum 
products  while  the  fourth 
searches  for  difference 
products.  Harmonics  and 
beat  products  through  the 
tenth  order  are  examined. 

Flowcharts  of  each  of 
the  latter  four  sections  are 
shown  in  Figs.  1 ,  2,  3,  and  4. 
Most  of  the  terms  which 
are  used  in  the  flowcharts 
differ  from  the  correspond- 
ing terms  in  the  listing  of 
the  program,  Fig.  5.  The 
terms  in  the  flowcharts 
were  chosen  to  help  make 
the  logic  clear.  They  can't 
be  used  in  the  program 
because  of  the  restriction 
in  BASIC  concerning  the 
number   of    characters    in 


fig.  4.  Flowchart  of  the  routine  which  searches  for  dif- 
ference products. 
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the  name  of  a  variable. 

Fig  1  is  a  flowchart  of 
that  part  of  the  program 
which  searches  for  har- 
monics of  the  fixed  oscil- 
lator that  fall  within  the 
range  of  interest.  Starting 
with  1=1,  the  program 
computes  the  Ith  harmonic 
of  the  frequency  of  the 
fixed  oscillator  (Fl)  and 
compares  it  with  the  limits 
of  the  range  of  interest  (LL 
and  LU)  If  Fl  lies  above  the 
range,  the  program  im me- 
diately branches  to  the 
next  section,  since  all 
higher  harmonics  must 
also  lie  above  the  range.  If 
Fl  falls  within  the  range  of 
interest,  the  order  (I)  and 
the  frequency  (Fl)  of  the 
harmonic  are  listed  If  Fl 
lies  below  the  range,  the 
frequency  of  the  next 
higher  harmonic  is 
screened. 

Fig.  2  is  a  flowchart  of 


that  part  of  the  program 
which  searches  for  har- 
monics of  the  vfo  that  fall 
within  the  range  of  interest 
Starting  with  I  —lt  the  pro- 
gram  computes  the  fre- 
quency of  the  Ith  harmonic 
of  the  lower  limit  of  the  fre- 
quency range  of  the  vfo 
(FLI)  and  compares  it  with 
the  upper  limit  of  the  range 
of  interest  (LU).  If  FLI  lies 
above  the  range,  the 
program  immediately 
branches  to  the  next  sec- 
tion, since  all  higher  har- 
monics must  also  fall 
above  the  range.  If  FLI 
does  not  lie  above  LU,  the 
program  computes  FUI, 
the  Ith  harmonic  of  the  up- 
per limit  of  the  frequency 
range  of  the  vfo.  If  either 
FLI  or  FUI  fall  within  the 
range  of  interest  or  if  they 
lie  on  opposite  sides,  the 
order  (I)  and  the  limits  of 
the  frequency  of  the  har- 


monic (FLI  and  FUI)  are 
listed.  If  both  FLI  and  FUI 
lie  below  the  range,  the 
next  higher  pair  of  har- 
monics is  screened. 

Fig.  3  is  a  flowchart  of 
that  part  of  the  program 
which  searches  for  sum 
products  that  fall  within 
the  range  of  interest.  Start- 
ing with  I  =  1 ,  the  program 
computes  the  frequency  of 
the  Ith  harmonic  of  the 
lower  limit  of  the  frequen- 
cy range  of  the  vfo  (FLI),  If 
FLI  lies  above  the  range  of 
interest,  the  program  im- 
mediately branches  to  the 
next  section,  since  sum 
products  which  are  pro- 
duced by  all  higher  har- 
monics of  the  vfo  must  lie 
above  the  range  of  interest. 
If  FLI  does  not  lie  above 
LU,  the  program  computes 
FUI,  the  Ith  harmonic  of 
the  upper  limit  of  the  fre- 
quency range  of  the  vfo, 


The  program  then  com- 
putes the  frequency  of  the 
Jth  harmonic  of  the  fixed 
oscillator.  For  any  given 
value  of  I,  I  runs  from  1  to 
10-1  or  to  a  value  such  that 
FJ  lies  above  the  range  of 
interest.  In  the  latter  case,  I 
is  incremented  and  )  is 
reset  to  1  even  though  it 
did  not  reach  the  value  of 
10-L  For  each  pair  of  I  and  J 
which  is  not  excluded  by 
these  tests,  the  program 
computes  the  frequencies 
of  the  sum  products  which 
are  produced  by  the  lower 
and  upper  limits  of  the  fre- 
quency range  of  the  vfo 
and  the  fixed  oscillator  (SL 
and  SUr  respectively).  It 
then  compares  these  with 
the  limits  of  the  range  of  in- 
terest (LL  and  LU).  If  SL  lies 
above  the  range,  I  is  in- 
cremented and  J  is  reset  to 
lj  since  any  combination 
involving    the    unincre- 
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t###  ####.### 

t§§§    ********    ******** 

t***    ********  ***    ********    ******** 

PRINT  "VF0L*  VF0U*  FXD*  LL*  LU  7" 
INPUT  V*tf*X*B*A 

C  -  0 

PRINT  "HARM0NICS 

F0R  I  ■  I  TB  10 

c  »  c+x 

IF  C>A  THEN  230 

IF  C<B  THEM  220 

PRINT  USING  100*1*0 

NEXT  I 

PRINT  ,fHARM0NICS  0F  VF0 

0  =  0 

E  «  0 

F0R  I  =  1  T0  10 

D  »  D+V 

IF  D>A  THEN  370 

E  «  E  +  V 

IF  D<3  THEN  320 

G0T0  330 

IF  £<B  THEN  360 

PRINT 

PRINT  USING  1 10*I*D*E 

PRINT 

NEXT  I 

PRINT 

D  *■ 

E  - 

F0R 

C  - 

D  - 


•• 


SUM  PR0DUCTS 

0 

0 

I  »  1  T19  10 

0 

D+V 

IF  D>A  THEN  590 
E  -  E+U 

F0R    J    «    1    T0    10-1 
C    *    C+X 


i» 


470 

IF    C>A    THEN 

5  80 

480 

F    ■    C+D 

490 

G    »    C+E 

500 

IF    F*A    THEN 

580 

5)0 

IF    F<B    THEN 

530 

520 

G0T0    540 

530 

IF    G<B    THEN 

570 

540 

PRINT 

550 

PRINT    USING 

120* Jj 

>C* I*D*E#F*G 

560 

PRINT 

570 

NEXT    J 

580 

NEXT    I 

590 

PRINT    "DIFFERENCE 

PR 0DUCT3" 

600 

D    »    0 

610 

E   m   0 

620 

F0R    1    ■    I     Tfi 

1    10 

630 

C    -    0 

640 

D    »    D+V 

650 

E    *    E+y 

660 

F0R    J    ■    1    Tfi 

»    10-1 

670 

C    -    C+X 

680 

F    ■   ABSCOD) 

■ 

690 

G    =    ABSCC-E3 

i 

700 

IF    F>A    THEN 

730 

710 

IF    F<B    THEN 

750 

720 

G0T0    760 

739 

IF    G>A    THEN 

790 

740 

G0T0    760 

750 

IF    G<B    THEN 

790 

760 

PRINT 

770 

PRINT    USING 

120*J; 

'C* I*D*E*F*G 

780 

PRINT 

790 

NEXT    J 

800 

NEXT    I 

010 

G0T0    130 

620 

END 

Fig.  5.  Listing  of  a  program  which  searches  for  undesired  outputs. 
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mented  value  of  I  and  a 
higher  value  of  )  will  pro- 
duce an  SL  (and  SU)  which 
lie  above  the  range.  If 
either  SL  or  SU  falls  within 
the  range  of  interest,  or  if 
they  lie  on  opposite  sides 
of  the  range,  the  order  (J) 
and  frequency  (F|)  of  the 
harmonic  of  the  fixed 
oscillator,  the  order  (I)  and 
the  frequencies  of  the  har- 
monics of  the  vfo  range 
(FLI  and  FUI),  and  the  limits 
of  the  frequency  range  of 
the  sum  product  (DL  and 
DU)  are  listed. 

Fig.  4  is  a  flowchart  of 
that  part  of  the  program 
which  searches  for  dif- 
ference products.  Frequen- 
cies of  the  difference  prod- 
ucts (DL  and  DU)  are  com- 
puted in  about  the  same 
way  as  are  frequencies  of 
the  sum  products.  How- 
ever, absolute  values  are 
used  in  order  to  avoid  the 
need  to  deal  with  negative 
numbers.  For  example,  if 
the  quantity  5P|  —  6F2  is 
negative,  there  will  be  a 
beat  product  with  a  fre- 
quency of  6F2  —  5F2  Com- 
puting the  absolute  value 
of  5Fi  —  6F2  produces  the 
same  result. 

All  possible  difference 
products  must  be  screened. 
Unlike  the  previous  cases, 
even  if  a  given  combina- 
tion of  I  and  J  produces  a 
birdie  which  lies  above  the 
range  of  interest,  the  com- 
bination of,  say,  1+1  and 
J  +  1  may  not. 

The  difference  products 
are  screened  in  much  the 
same  way  as  the  other 
types  of  birdies.  Each  pair 
of  DL  and  DU  is  tested  to 
see  if  both  members  lie 
outside  the  range  of  in- 
terest and  on  the  same 
side  If  they  do  not,  the 
characteristics  of  the 
birdie  are  listed 

Output 

Output  from  the  pro- 
gram is  as  shown  in  Fig.  6. 
This  particular  case  in- 
volves a  vfo  which  tunes 
between  5,4  and  5,5  MHz 
and  a  fixed  oscillator  at 
12.5  MHz.  The  objective  is 


VF0L*  VF0U#  FXD*    LL,  LU  ? 
75 -4, 5-5,1 2-5, 6. 5*7.6 
HARM0NICS  0F  FIXED  0SCILLAT0R 
HARW0NICS  0F  VF0 
SUM  PR0DUCTS 
DIFFERENCE  PRODUCTS 
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12-500 


1 


5.400 


5*500 


7.100 


7.000 


25-000 


32*400 


33  .000 


7.400 


8-000 


Fig.  6.  Output  from  the  program,  showing  products  which  result  when  the  outputs  from  a 
fixed  oscillator  at  125  MHz  and  vfo  at  5,4-5,5  MHz  are  mixed  to  produce  a  signal  at 
7.1-7 X)  MHz.  The  signal  at  7.4-8,0  MHz  is  a  birdie.  The  range  of  interest  is  6.5-7.6  MHz. 
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Fig,  7,  Output  from  the  program  showing  some  products  which  result  when  a  54-5.5  MHz 
vfo  is  heterodyned  to  20,  15,  and  10  meters. 
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to  produce  a  signal  in  the 
lower  100  kHz  of  the  40 
meter  band.  The  range  of 
interest  lies  between  6.5 
and  7,6  MHz  (500  kHz 
either  side  of  the  desired 
operating  range).  Neither 
the  fixed  oscillator  nor  the 
vfo  produces  harmonics 
which  fall  within  the  range 
of  interest  nor  are  there 
any  sum  products  within 
the  range  of  interest.  The 
latter  is  usually  true 
whenever    a    difference 


product  is  the  desired 
signal  In  such  a  case,  the 
frequency  of  either  the  vfo 
or  the  fixed  oscillator  must 
lie  above  the  desired  oper- 
ating range  and  generally 
lies  above  the  range  of  in- 
terest The  desired  signal  is 
the  second-order  dif- 
ference product.  One  other 
difference  product  lies 
within  the  range  of  interest. 
It's  an  eighth-order  prod- 
uct which  is  composed  of 
the  second  harmonic  of  the 


fixed  oscillator  and  the 
sixth  harmonic  of  the  vfo. 
As  the  vfo  is  tuned  from  5.4 
to  5.5  MHz,  the  birdie 
moves  from  7 A  to  8.0  MHz. 
Since  it's  of  relatively  high 
order,  its  amplitude  is  fair- 
ly low.  Further,  since  it's 
composed  of  even-order 
harmonics,  a  double- 
balanced  diode  mixer  like- 
ly can  deal  effectively  with 
it 

For   those    who    are    in- 
terested, an  analysis  of  the 


scheme  which  I  settled  on 
for  a  transmitter  is  shown 
in  Fig  7  without  comment. 
Finally,  there  is  a  useful 
extension  to  the  program 
which  is  worth  considera- 
tion by  the  person  who  has 
access  to  a  CRT  display,  A 
multiband  version  could 
be  written  which  would 
display  the  results  in 
graphical  form.  In  this  way, 
the  effects  of  the  various 
parameters  could  quickly 
be  evaluated.  ■ 
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from  page  tt8 


tect  readers  of  73  who  may 
also  get  QST.  Twenty-five 
months  ago  I  sent  to  Kensco 
Communications  of  Quincy, 
Mass.,  for  crystals  for  my  two 
meter  transceiver,  Six  weeks 
went  by,  so  I  wrote  a  letter  of 
inquiry.  No  response.  So  I  sent 
to  the  Federal  Trade  Commis- 
sion Register  to  get  my  money 
refunded.  Hundreds  of  others 
have  been  skinned  by  the 
Kensco  name;  now  it  is 
changed  to  Southeastern  Corn- 
munications,  2729  In- 
dependence Ave.t  Quincy  MA 
02169. 

Wayne,  I  guess  the  boys  at 
Newington  are  having  a  long 
nap  when  they  will  place  an  ad 


nw    sr 


in  QST  for  a  corrupt  company 
such  as  Southeastern  Com- 
munications, formerly  Kensco. 
Things  got  too  hot  so  they 
changed  their  name,  phone, 
and  box  number 

Emil  Carver  K3MZO 
Plymouth  PA 

Sorry  to  hear  you  got  stung  by 
a  QST  advertiser.  When  we 
drop  an  advertiser  from  73,  we 
watch  with  interest  when  the 
ads  appear  in  QST . . ,  par- 
ticularly in  view  of  the  rec- 
titude of  their  recent  editorial 
on  protecting  the  members. 
Sever  at  advertisers  in  QST  are 
not  acceptable  in  73.  Re 
Kensco:  They  went  bankrupt 
and  Southeastern  bought  out 
their  stock  of  crystals  at  a 


bankruptcy  sate,  so  there  is  no 
real  connection  between  the 
two.  We  are  not  accepting  ads 
from  Southeastern,  by  the 
way.— Wayne. 


RAVING  AT  13  WPM 

After  many  years  of  hard 
work  and  struggling  to  get  my 
code  speed  up  with  different 
code  tapes  (all  of  which  had 
coded  text  on  them)  and  copy- 
ing W1AW,  I  decided  to  try  the 
13+  tape  that  you  raved  so 
much  about. 

Wei  J,  after  using  it,  I  have  to 
say  it's  great.  I  went  down  with 
between  80%  to  90%  solid 
copy  and  passed  my  general 
exam  with  a  score  of  100%. 
And  you  were  right  when  you 
said  that  you  could  fall  asleep 
taking  the  code  exam.  I  might 
have  if  I  hadn't  had  the  normal 
case  of  the  jitters  and  shakes. 

So,  in  closing,  I  say  thanks 
for  the  proper  study  materia) 
needed  for  my  exam.  Oh,  yes, 
some  of  the  others  that  took 
their  exams  with  me  had  used 


WlAW's  15  and  18  wpm  text, 
but  they  had  very  long  faces 
when  they  came  out  with  their 
new  blank  610  forms  to  resub- 
mit for  another  try.  That's  all 
the  proof  I  need  to  get  the  20  + 
tape  for  my  Extra  exam. 

David  L.  Kessler  WB2JUJ 
Hooslck  Falls  NY 


CAUTION 


] 


The  article,  The  Heavy- 
weight,'' by  David  Boyd  in  the 
August,  1978,  issue  mentions  a 
technique  that  is  dangerous.  if 
you  pour  molten  lead  on  top  of 
water  (in  this  casef  mud),  you 
may  vaporize  the  water.  The 
steam  pressure  can  be  quite 
high  and  could  ,lblow"  molten 
lead  out  of  the  mold  and  into 
the  face  of  the  poorer. 

A  safer  procedure  would  be 
to  make  the  moid  out  of  plaster 
of  Paris  and  bake  it  in  the  oven 
to  completely  dry  it.  You  could 
then  pour  lead  into  it  without 
risk. 

Edward  W.  Menke  N2AAJ 
Schenectady  NY 


Ham  Help 


I  wonder  if  your  readers  can 
perhaps  supply  me  with  infor* 
mation  on  the  Olivetti  TE300 
terminal.  While  any  informa- 
tion is  welcome,  I  am  specifi- 
cally interested  in  a  service 
manual  for  the  keyboard/print- 
er unit,  Ideally  with  electrical 
information.  A  wiring  diagram 
for  the  power  supply  unit 
would  also  be  helpful 

Charles  Boelens 

7311  Coronado  Dr. 

Burnaby  BC 

Canada  V5A  1P9 


Last  January,  I  purchased 
while  living  In  Baltimore  a 
twelve-volt  power  supply, 
model  POS-12202.  This,  as  you 


may  know,  is  a  twenty- Amp 
power  supply,  I  am  aware  now 
that  this  company  went 
bankrupt.  When  I  opened  the 
power  supply  and  was  ready  to 
put  it  in  service  after  moving  to 
Atlanta,  Georgia  (I  purchased 
this  the  day  we  were  moving 
out  of  town),  I  found  that  two  of 
the  capacitors  had  exploded,  I 
immediately  began  searching 
to  replace  those,  which  I  have 
done  (with  a  higher  grade  com- 
puter capacitor). 

However,  now  I  find  that  the 
three  power  transistors 
mounted  on  the  rear  of  the 
cabinet  seem  not  to  be  func- 
tioning. I  can  trace  power  to 
these  transistors  but  nothing 
beyond  them.  My  problem  is 


that  I  have  had  difficulty 
locating  these  transistors  and 
am  toid  that  this  is  not  a  nor- 
mal number.  Could  anyone 
help?  The  number  shown  on 
the  transistor  is  915-DNA-2- 
7721.  I  would  appreciate  any 
assistance  anyone  can  give  me 


concerning  this  matter. 

Fred  Musgrave,  Captain 

Project  Director 

Southern  Territorial 

Headquarters 

The  Salvation  Army 

875  Seminole  Ave..  NE 

Atlanta  GA  30307 


Corrections 


Tom  W7DND  (see  page  170, 
June,  1978,  73}  has  written  me 
that  if  you  have  trouble  getting 
tow  swr  on  the  current  feed,  he 
trimmed  his  coax  for  a  match.  It 
is  now  1:1.3. 

Jerrold  Swank  W8HXR 

Washington  Courthouse  OH 


Somebody    should    have 
noticed  by  this  time  discrepan- 


cies between  the  schematic 
and  the  PC  board  artwork  on 
page  129  of  the  May,  1978, 
issue:  for  example,  the  B-E 
short  on  02;  and  the  preferred 
connection  for  the  speaker  on 
the  artwork  as  compared  to  the 
schematic  (although  1  suppose 
you'll  find  audio  almost 
anywhere  on  this  circuit). 

HE  Eddy  W2BU 

Oneonta  NY 
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Computers 
and  the  Real  World 


practical  D/A  and  AID  conversion 


Kenneth  D,  TentarelU  WIFZA 
Woodside  Drive 
Atkinson  NH  038 H 


Aside  from  computers 
and  their  peripherals, 
much  of  the  rest  of  the 
world  is  analog,  Computers 
can  perform  many 
valuable  tasks  in  isolation, 
but  application  possibil- 
ities are  far  greater  when  a 
computer  can  communi- 
cate directly  with  the 
analog  world.  Communica- 
tion from  a  computer  to 
the  analog  world  is  normal- 
ly done  using  a  digital-to- 
analog,  or  D/A,  converter 
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to  change  the  digital  out- 
put of  the  computer  to  an 
analog  voltage.  Similarly, 
an  analog-to-digital,  or 
A/D,  converter  can  be  used 
to  convert  analog  voltages 
to  digital  words  which  can 
be  sensed  and  measured  by 
a  computer. 

I  ntegrated  circu  its 
designed  to  be  the  heart  of 
D/A  converters  are  now 
becoming  available  from 
several  mail-order  parts 
suppliers,  Although  these 
devices  were  originally 
developed  for  use  with  ad- 
ditional custom  control  cir- 
cuits, they  can  be  used  in 
conjunction  with  a 
microcomputer  to  do  D/A 


i 


RF 


+  V  OUT 


Fig.  7,  Prototype  D/A  converter  using  binary  weighted 
resistors. 


and  A/D  conversion.  In 
fact  one  of  the  circuits 
described  below  can  be  set 
by  a  switch  to  do  either 
D/A  or  A/D  conversion. 
Thus,  it  enables  com- 
munications to  and  from 
the  analog  world,  de- 
pending upon  application, 
with  a  minimum  of  com- 
ponents, 

D/A  Conversion 

The  most  basic  form  of 
D/A  converter  is  shown  in 
Fig.  1.  It  consists  of 
switches  which  are  used  to 
represent  a  binary  word 
and  binary  weighted  re- 
sistors which  contribute 
current  to  the  output  in 
proportion  to  the  bit  posi- 
tions of  the  switches  This 
particular  converter  has 
eight  switches,  so  it  can 
convert  an  eight-bit  digital 
word  into  an  output  cur* 
rent  having  2^  =  256  step 
values.  The  output  current 
for  this  type  of  converter  is 
equal  to  the  voltage  source 
value  divided  by  the 
largest  weighting  resistor 
value  (here  128Q)  and 
multiplied  by  the  decimal 


equivalent  of  the  digital 
word.  The  digital  word 
represented  in  the  figure  is 
10011000,  so  the  output 
current  would  be  152  V/ 
128Q  Amperes.  The  output 
current  could  be  set  to 
values  from  0  Amperes,  for 
a  digital  word  of  00000000, 
to  255  V/128Q  Amperes, 
for  a  digital  word  of 
11111111,  in  steps  of  V/128Q 
Amperes,  Notice  that  we 
call  the  output  of  a  D/A 
converter  an  analog  signal 
but  that  it  actually  varies  in 
discrete  steps  and  only  ap~ 
proaches  an  analog  signal 
when  the  step  sizes  are 
smalL  Usually,  it  is  more 
useful  to  have  the  output 
be  in  the  form  of  a  voltage 
rather  than  a  current,  and 
an  operational  amplifier  is 
included  to  do  the  current- 
to-voltage  translation. 

A  Practical  D/A  Converter 

One  disadvantage  of 
using  binary  weighted 
resistors  to  make  a  D/A 
converter  is  that  the 
resistors  span  a  wide  range 
of  values.  It  is  difficult  to 
make  accurate  integrated 
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Ffgi  2.  A  practical  D/A  converter  having  an  output  range  of 
OtolO  volts  in  0.039-volt  steps, 


circuit  resistors  over  a 
128-to-1  resistance  range, 
so  most  integrated  circuit 
D/A  converters  use  a  dif- 
ferent type  of  resistor  net- 
work, known  as  an  R-2R 
ladder,  which  can  give  very 
high  resolution  with  only 
two  moderately  sized  resis- 
tor values.  Fig.  2  shows  an 
8-bit  D/A  converter  built 
around  a  Motorola 
MC1408L-8.  internally,  this 
device  uses  an  R-2R  ladder, 
but,  externally,  it  behaves 
the  same  as  the  binary 
weighted  resistor  pro- 
totype converter. 

The  MC1 408  has  eight  in- 
put leads  (D7-D0)  which 
control  the  settings  of  in- 
ternal current  switches. 
The  inputs  are  TTL  com- 
patible, so  they  may  be 
driven  directly  by  a  micro- 
computer  parallel  output 
portP  such  as  an  8212  or 
MC6820.  As  with  the  pro- 
totype converter,  an 
amplifier  is  included  to 
change  the  MC1408  output 
current  to  a  voltage.  The 
amplifier  output  voltage  is 
given  by: 


Vou,  =  O  .0021 


RL 


D7   t    D6    ,    D5 


8 


+  D4  +  D3  +  D2  +  D1  + 


+^1 
2  56  J 


16       32       64       128      256 

where  DO  through  D7  are 
binary  values,  either  zero 
or  one.  Resistor  Rf  deter- 
mines the  amplifier  gain 
and,  therefore,  its  output 
voltage  range.  With  Rf 
equal  to  4.7k£3,  as  shown 
in  Fig,  2,  the  maximum 
amplifier  output  voltage  is 
approximately    10    volts, 
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and  the  step  size  is  0,039 
volts.  Rf  may  be  decreased 
if  a  smaller  output  range  is 
desired.  For  example,  the 
maximum  output  voltage 
will  be  5  volts,  and  the  step 
size  will  be  0,0195  volts,  if 
Rf  is  2.4kQ. 

Using  the  D/A  converter 
is  straightforward,  since  it 
needs  essentially  no  soft- 
ware driver  program.  All 
you  need  to  do  is  output  a 
digital  word  to  the 
microcomputer  parallel 
output  port,  and  the  con- 
verter will  produce  the  cor- 
responding analog  voltage 
level  at  its  output. 

In  many  applications,  a 
D/A  converter  is  used  to 
generate  a  time  varying 
signal,  such  as  a  sine  wave, 
by  having  the  computer 
output  a  series  of  digital 
words.  In  these  cases,  it 
may  be  important  to  know 
how  fast  the  D/A  converter 
can  react.  The  converter 
shown  in  Fig.  2  can  convert 
a  digital  word  to  an  analog 
output  voltage  in  about  2 
microseconds,  which  is 
faster  than  the  instruction 
cycle  time  of  all  but 
bipolar  microprocessors. 
In  general  then,  the 
microcomputer  rather  than 
the  D/A  converter  will  limit 
the  maximum  frequency 
which  the  D/A  converter 
produces. 

Now  Add  A/D  Conversion 
Capability 

One  of  the  most  popular 
means  of  performing 
ana  tog-to-digital  conver- 
sion is  known  as  the 
successive-approximation 
technique,  and  the  heart  of 
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Fig.  3.  A  basic  anaiog-to-digita!  converter. 
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a  successive-approxima- 
tion A/D  converter  is  a  D/A 
converter  such  as  the  one 
described  above.  An  A/D 
converter  has  an  analog 
signal,  usually  a  voltage,  as 
its  input,  and  the  circuit 
tries  to  find  a  digital 
representation  for  the 
signal  The  successive-ap- 
proximation converter 
does  this  by  using  a  D/A 
converter  to  generate  an 
analog  voltage  which  can 
be  compared  to  the  input 
signal.  When  the  two 
analog  signals  are  equal, 
the  digital  word  applied  to 
the  D/A  converter  is  also  a 
valid  representation  for  the 
analog  input  signal 


A  basic  block  diagram  of 
a  successive-approxima- 
tion A/D  converter  using  an 
MO 408  is  shown  in  Fig.  3. 
The  analog  input  signal  is 
applied  to  IC1,  which  is  a 
high  input  impedance 
amplifier  that  keeps  the 
converter  from  loading 
down  the  analog  source. 
Output  currents  from  IC1 
and  the  MC1408  are  com- 
pared by  high-gain 
amplifier  IC2,  Whenever 
the  output  current  of  the 
MC1408  is  greater  than 
that  of  IC1H  the  output  of 
IC2  will  appear  as  logic  1  to 
the  computer  input  port. 
Conversely,  when  the  out- 
put current  of  the  MC1408 
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Table  1.  A/D  conversion  routine.  Register  A  contains 
results  of  ail  prior  bit  tests,  Register  B  contains  a  logic  one 
in  the  bit  position  under  test 
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year's  subscription  at  a  special  introductory  rate  of  $12.  If  you're  not  completely 
satisfied,  just  write  "cancel"  on  the  bill  and  return  it  to  us  within  30  days  . .  .  and 
keep  the  trial  copy. 


Address 


Rush  me  my  trial  copy  of  Kilobaud  and  enter  my  subscription  at  half  the  newsstand  price  ($12).  If  I'm  not  com- 
pletely satisfied,  I'll  return  the  bill  marked  "cancel"  within  30  days  and  keep  the  trial  copy. 

Name  


State 


Zip 


Please  allow  30  days  for  shipment  of  first  copy. 
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Peterborough  nh  03458 
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Fig.  4.  A  converter  which  can  perform  either  D/A  or  AID  conversion,  depending  upon  the 

setting  of  switch  51 


is  less  than  that  of  ICI,  the 
computer  input  port  will 
see  a  logic  zero  (the  output 
of  IC2  will  be  a  large 
negative  voltage,  but 
diode  D1  will  prevent  the 
negative  voltage  from 
reaching  the  computer  in- 
put). 

By  comparing  Figs.  2  and 
3,  you  can  see  that  the  dif- 
ferences between  A/D  and 
D/A  converters  are  smalL 
The  circuit  of  Fig.  4  takes 
advantage  of  their  similari- 
ty because  it  can  be  used 
as  an  A/D  converter  when 
desired,  and,  at  the  flip  of  a 
switch,  it  can  be  changed 
into  a  D/A  converter  for 
use  in  other  applications. 
In  the  D/A  conversion 
mode,  IC1  is  disconnected, 
and  Rf  is  connected  to 
establish  the  proper  gain 
for  IC2  In  the  A/D  mode, 
ICI  is  connected,  and  the 
gain  of  IC2  is  made  very 
high  by  disconnecting  Rf . 

Thus  far,  in  discussing 
the  A/D  converter,  I  have 


ignored  the  problem  of 
determining    the    exact 

digital  word  which  should 
be  presented  to  the 
MC1408  input  so  that  its 
output  is  identical  to  the 
analog  signal  being  ap- 
plied to  the  D/A  converter. 
The  only  way  to  determine 
the  correct  digital  word  is 
to  sequentially  generate 
digital  words  in  a  judicious 
manner  so  that  each  suc- 
cessive word  corresponds 
more  closely  to  the  analog 
voltage.  It  is  this  sequential 
process  which  gives  the 
successive-approximation 
converter  its  name.  An 
algorithm  which  converges 
rapidly  on  the  correct 
digital  word  is  one  which 
individually  tests  bits, 
beginning  with  the  most 
significant  bit,  to  deter- 
mine whether  that  bit 
should  be  set  to  a  one  or 
zero.  Each  bit  is  tested  by 
outputting  a  word  with 
that  bit  set  to  a  one.  If  the 
output  of  the  MCI  408  pro- 

A  register  contents 

80H  (10000000) 


duced  by  the  test  word  is 
less  than  the  analog  input 
signal  (IC2  outputs  a  logic 
zero),  then  that  bit  should 
remain  a  one.  If  the 
MC1408  output  is  greater 
than  the  analog  input  (IC2 
outputs  a  logic  one),  then 
that  bit  should  be  set  to  a 
zero.  After  a  bit  is  tested 
and  its  value  is  known,  the 
next  most  significant  bit  is 
tested  in  a  similar  fashion 
until  all  bit  values  are 
known. 

A  flowchart  listing  of  the 
successive-approximation 
algorithm  is  given  in  Table 
1.  First,  the  analog  voltage 
is  checked  to  see  if  it  ex- 
ceeds the  range  of  the  con- 
verter. This  is  done  by  out- 
putting  word  FFH  (all  bits 
set  to  one),  which  cor- 
responds to  an  analog  volt- 
age of  10  volts  If  the  out- 
put of  IC2  is  a  logic  zero, 
then  the  input  voltage 
must  be  greater  than  10 
volts,  and  an  error  message 
is  printed.  If  the  output  of 


B-reglster  contents 

80H  (10000000) 


40H  (01000000) 


20H  (00100000) 


First  teat  (to  see  if  Input 
is  greater  than  5  volts) 

Test  passes  (IC2  a  logic  0) 
Next  test  (to  see  if  input  C0H  (1 1000000) 

is  greater  than  7,5  volts) 

Test  fails  (IC2  a  logic  1) 
Next  test  (to  see  If  input  A0H  (10100000) 

is  greater  than  6.25  votts) 

Test  fails  (IC2  a  logic  1) 
Tests  continue  until  all 
bit  positions  are  tested 

Table  2.  This  example  shows  how  the  conversion  algorithm  proceeds,  Results  of  the  first 
three  hit  tests  are  given  for  an  analog  input  voltage  assumed  to  he  6,0  volts, 

Jn  164 


IC2  is  a  logic  one,  you  can 
begin  the  testing  of  in- 
dividual bits.  Register  B 
always  contains  a  single 
one  in  the  bit  position 
being  tested.  After  the  bit 
test  is  completed,  register 
B  is  rotated  right  to  move 
the  one  into  position  for 
the  next  test.  Results  of  all 
previous  bit  tests  are  com- 
bined in  register  A.  An  ex- 
ample of  how  the 
algorithm  proceeds  is 
given  in  Table  2. 

A/D  conversion  is  a 
slower  process  than  D/A 
conversion  because  8 
digital  words  must  be 
generated  sequentially 
(one  for  each  bit  test)  to 
complete  the  conversion 
of  one  analog  value.  After 
each  word  is  output,  a 
delay  of  at  least  7  micro- 
seconds should  be  allowed 
for  IC2  to  settle,  so  the 
hardware  limits  the  max- 
imum conversion  speed  to 
56  microseconds.  To  this, 
you  must  add  the  time 
needed  for  the  micro- 
processor to  cycle  through 
the  conversion  algorithm 
instructions.  Generally, 
this  will  extend  the  conver- 
sion  time  to  several 
hundred  microseconds. 
Fortunately,  changes  in  the 
analog  world  tend  to  take 
place  comparatively  slow- 

Possible  Applications 

D/A  converters  syn- 
thesize sounds  With  them, 
you  can  have  a  function 
generator  of  almost 
unlimited  flexibility  for 
amplifier  testing,  music 
creation,  and  perhaps  even 
synthetic  speech  genera- 
tion. A/D  converters  have 
possibilities  which  may  be 
even  more  exciting,  for 
they  can  tell  a  computer 
what  is  going  on  around  it 
They  can  tell  it  the  temper- 
ature, how  much  power  the 
house  is  consuming,  how 
much  sunlight  is  falling  on 
a  solar  collector,  and  even 
whether  it  should  be  in 
pain  because  a  brownout  is 
occurring.B 
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APPLE  II  SERIAL  I/O 
INTERFACE  * 

Part  no.  2 

Baud  rate  is  continuously  adjustable 
from  O  to  30.000  *  Plugs  into  any  periph  - 
era  I  connector  *  Low  current  drain  RS- 
232  input  and  output  •  On  board  switch 
selectable  5  to  8  data  bits,  i  or  2  stop 
bits,  and  parity  or  no  parity  either  odd  or 
even  •  Jumper  seiectabte  address  • 
SOFTWARE  ■  Input  and  Output  routine 
from  monitor  o*  BASIC  to  teletype  or  other  serial  printer 
•  Program  tor  using  an  Apple- 1 11  Of  a  video  or  an  intelli- 
gent terminal  Also  can  output  in  correspondence  code 
to  interface  with  some  selectrrcs  Board  only  —  $15.00, 
wrth  parts  —  $42.00:  assembled  and  tested  —  $62.00 


MODEM 


Part  no,  109 

•  Type  103  •  Full  or  half 
duplex  »  Works  up  to  300 
baud  *  Originate  or  Ans- 
wer #  No  coils,  only  low 
cost  components  *  TTL 
input  and  output-serial  • 
Connect  8  ohm  speaker 
and  crystal  rnic  directly  to  board  •  Uses  XR  FSK 
demodulator  •  Requires  +5  votts  •  Board  $7.$0: 
with  parts  $27,50 


DC  POWER  SUPPLY* 


Part  no.  6085 

■  Board  supplies  a  regulated +5  volts 
at  3  amps,.  +12,  -12,  and  -5  volts  at 
1  amp.  •  Power  required  is  8  volts  AC 
at 3  amps.,  and  24  volts  AC  CT.  at  1  5 
amps  •  Board  only  $12,50:  with 
aarts  excluding  transformers  $42.50 


TAPE  INTERFACE  * 

Part  no  111 

•  Piay  and  record  Kansas 
City  Standard  tapes  • 
Converts  a  low  cost  tape 
recorder  to  a  digital  re- 
corder •  Works  up  to  1 200 
baud  *  Digital  in  and  out 
are  TTL-seriaJ  *  Output  of 
board  connects  to  mic.  in 
of  recorder  •  Earphone  o( 
recorder  connects  to  input  on  board  *  No  coils  • 
Requires  +5  votta  low  power  dram  ■  Board  $7.60; 
wim  parts  $27  50 


IV.  TYPEWRITER 


Part  no.  106 

*  Stand  alone  TVT 

•  32  char/ line.  T6 
fines,  modifications 
for  64  char/ line  in- 
cluded »  Parallel 
ASCIMTTL1  input* 
Video  oulput  •  tK 
on  board  memory  • 
Output  for  compu- 
ter controlled  cur- 
se* *  Auto  scroll  • 
N  on -destructive  curser  •  Curser  inputs  up.  down.  left, 
right,  home,  EOL,  EOS  ■  Scroll  up.  down  •  Requires  +5 
volts  at  t  5  amps,  and  -12  volts  at  30  mA  *  All  7400,  TTL 
chips  •  Char  gen.  25 1 3  •  Upper  case  onry  *  Board  only 
$39  00,  with  parts  $145  00 


TIDMA 


Pari  no,  112 

•  Tape  Interface  Direct  Memory  Access  •  Record 
and  play  programs  without  bootstrap  toader  (no 
prom)  has  FSK  encoder/ decoder  for  direct  con- 
nections to  low  cost  recorder  at  1200  baud  rate, 
and  direct  connections  for  inputs  and  outputs  to  a 
digital  recorder  at  any  baud  rate.  •  S-100  bus  com- 
paiible  •  Board  only  $35  00,  with  parts  $110,00 


UART  &  BAUD  RATE 
GENERATOR* 

Pari  no  101 

•  Converts  serial  to  parallel 
and  parallel  to  serial  •  Low 
cost  on  board  baud  rate 
generator  •  Baud  rates  110, 
ISO.  300,  600,  1200f  and 
2400  *  Low  power  dram  +5 
voirs  and  -12  volts  required 
■  TTL  compatible  •  All  characters  contain  a  start  bit,  5  to 
8  data  bits,  1  or  2  stop  bits,  and  either  odd  or  even  partly 

*  All  connections  go  to  a  44  pin  gold  plated  edge  connec- 
tor *  Board  only  $12  00  with  parts  S35.00  with  connector 
add  $3.00 


8K  STATIC 
RAM 


Part  no  300 

*  8K  Altair  bus  memory 
Uses  21 02  Sialic  memory  chips  •  Mem- 
ory protect  •  Gold  contacts  •  Wait  states  *  On 
board  regulator  •  S-100  bus  compatible  *  Vector 
input  option  •  TRI  state  buffered  *  Board  only 
$2250,  with  parts  $160,00 


RF  MODULATOR 


Part  no.  107 

•  Converts  video  to  AM  modu- 
lated RF,  Channels  2  or  3.  So 
powerful  almost  no  tuning  is  re- 
quired. On  board  regulated 
power  supply  makes  this  ex- 
tremely stable  Rated  very 
highly  in  Doctor  Dobbs'  Journal  Recommended 
by  Apple  •  Power  required  is  12  volts  AC  CT,  or 
+5  volts  DC  •  Board  $7.60.  with  parts  $13.50 


RS  232/TTY 
INTERFACE 


Part  no,  600 

•  Converts  RS-232  to  20mA 
current  loop,  and  20mA  current 
loop  to  RS-232  •  Two  separate 
circuits  ■  Requires  +12  and  -12 
volts  ■  Board  only  $4.50,  with 
parts  $7  00 


■ 
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RS  232/TTL* 
INTERFACE 


life 


*-£«tfb^ 


Part  no.  232 

■  Converts  TTL  to  RS-232, 
and  converts  RS-232  to 
TTL  •  Two  separate  circuits 

•  Requires  -12  and  +12  volts 

•  All  connections  go  to  a  10  pin  gold  plated  edge 
connector  •  Board  only  $4  50.  with  parts  $700 
with  connector  add  $2.00 
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To  Order 


Men  lion  pad  number  and  de  sen  pi  ion  For  parts  kits  add  "A"  to  pad  number.  In  USA.  shipping  paid  lor  orders  accompanied  by  check,  money  order,  or 
Master  Charge,  BankAmericard,  or  VISA  number,  expiration  dale  and  signature.  Shipping  charges  added  to  C  O  D  orders,  California  residents  add  6,5% 
for  tax.  Oulside  USA  add  10%  lor  air  mail  postage,  no  CO  D  s  Checks  and  money  orders  must  be  payable  in  US  dollars  Parts  kits  include  sockets  for  a  If 
ICs.  components,  and  circuit  board.  Documentation  is  included  with  all  products  All  items  are  in  stock,  and  will  be  shipped  the  day  order  is  received  via 
first  class  mail  Prices  are  m  US  dollars.  No  open  accounls.  To  eliminate  tariff  in  Canada  boxes  are  marked  "Computer  Paris."  Dealer  inquiries  invited. 
24  Hour  Order  Line:  (408)  226-4064  #  Circuits  designed  by  John  Bell 


World's  Cheapest  QSLs 

—  BASIC  program  keeps  your  log,  too 


Charles  Zappala  WA7VZR 
S0S1  N.E.  143rd  Street 
Bothell  WA  98011 


the  program,  I  thought  about 
perhaps  modifying  it  id  in- 
clude printing  QSL  cards. 
This  final  program  (Fig.  1) 
show    you    how    your 


This  article  describes  an 
expansion  of  a  BASIC 
program  I  wrote  to  manage 
log  entries  and  provide  an 
inquiry  feature  for  the  radio 
amateur.  When  I  first  wrote 


wi 

microcomputer  will  not  only 
print  the  QSL  cards,  but  will 
afso  fill  them  out  for  you. 

Imagine  the  work  that  is 
involved  in  filling  out  QSL 
cards  after  a  contest  weekend 


or  field  day!  This  system  will 
log  in  the  contacts,  and  then 
an  additional  function 
(PRINT  QSLS)  will  read  the 
log  entries  and  print  a  QSL 
for  each  contact  requiring  a 
card!  My  IMSAI  computer 
with  12K  of  RAM,  8K 
BASIC,  and  ASR-33  Tele- 
type™ printer  can  print  and 
fill   out  a  QSL   in  about  30 


seconds.  The  cards  may  not 
be  very  pretty t  but  they  sure 
are  fast  and  cheap.  Anyway, 
who  said  that  a  QSL  card  has 
to  be  professionally  printed 
to  confirm  a  contact?  I've 
sent  a  number  of  them  out, 
and  many  hams  consider 
them  a  novelty  in  QSL  cards. 
And  they  are  accepted. 

The  QSL  itself  is  located 
between  lines  910  and  945, 
thus  allowing  you  to  cuy 
tomize  your  own  QSL.  By 
using  direct  PRINT  state- 
ments, you  can  easily  sub- 
stitute your  own  call  and 
personal  station  information. 
Lines  936  and  937  read  the 
R$  variable  to  insert  the 
appropriate  text  for  acknowl- 
edging receipt  of  a  card  or  to 
piease  send  a  card*  Line  938 
leaves  room  for  the  operator 
to  sign  his  name,  thus  making 
the  card  official 

Lines  91 8  to  926  are  used 
to  print  the  station  callsign 
on  the  left  side  and  a  message 
to  the  effect  that  the  QSL 
uas  printed  by  a  micro- 
computer system  on  the  right 
side.  With  some  imagination 


Fig.  I.  Program  listing. 


10    REH  **  +  •***+  +  *.*    AMATEtTR    BAD1Q    LOG*     QSL    AtiD    IMOTJlRY    SYSTEM    **•♦»••** 
t  1    REM  BY    CtMPMTE* 

12    REM  WRITTEN    0Y    CHUCK    ZAPPALA    WA7YSP,    S0  5I    ME    U3RD    BOTH  ELL    1/A    900  I  i 
1  3    REM 

14  REM  THIS    PROGRAM    IE    RELEASED    TO    PUBLIC    DOMAIN  AWB    19  77 

15  PEH 

16  HEM    VERSION    ]»l  WRITTEN    IN    ALTAI fl    UK    BASIC    VERSION    3*1 

17  REM 

19    REM    ■•*■*•*•**********+•*•*•«*•■* #••!■*****  +  •********»■-*»" •••••••• 


I .'  I 
118 
If  5 
110 
IIS 
121 
12S 
130 

|4l 

liJ 
1*6 
170 

ITS 
140 

a§0 

3*0 
302 
304 
400 

402 
404 
406 

*M 

111 
416 

4  16 
190 
422 
501 
5132 

50  6 
MB 

910 

5  IE 
514 
516 
60O 
602 
604 
606 
610 
612 
?t9 
702 


RMiHTlPRlNT"AHATEUR    RADIO    LOG    AND    IH0U1RY    SYSTEM:  RRIN  7 
f^INTi  INPDT-ENTER    TODAY'S    DATE    <YYK«DD)  "t  DlRHtNT 
PPJNTtPRlNT"SELECT    GKE  OF    THE    FOLLOWING    FUNCTIONS"  sFRUJTiFRlfJT 
ADD  LOO    EH  TRIES" 
PRINT   LOG    ENTRIES   BY   DATE*1 

LOG   ENTRIES   ST    CALL    SIGN" 
ALL  LOG    ENTRIES" 
flSL   CARDS    *" 

rwctiw  NxmBEft-jr 


I  ■ 
2* 
3- 
4- 
5* 


PRINT** 
PRINT" 
PRINT** 

"INT-* 
PRIHT** 
PMtfTlJtttRtTT 
if  f-l    THEU 
r»t  THEU 

F-3  THEN 

F"4    THIN 
f»5    THEM 


IF 
IF 
IF 
If 


iLIST    1000 


PRINT 

prist 

PRIST 
BTTEB 
GOTO   3010 
GOTO 
QQTQ 
60T0 
SOTO    900 
PR1ST"13*VAL1D,    TRY  A0AtHMtS0f9    US 
•EH    ADD   LOG    ENTRIES 
PRINTiPTUMT 

PRIflT^ADDlNG  LOG    EfTHtES    FT    DATA   5TATEH£,'4*?' 
REM   PRINT   LOG   ENTRIES   BY    DftTE 
PRlMTlPRlMT 

>*RVrwBrrErt    FIRST    DATE    lYYHflDDi-'NIiRRtiJT 
I?JPVT**EHTER    MEXT    SATE    iYT.&nm'mtn2i*i*'. 

PRtMT**L05   EHTHJC3   RETVEEN    "Hilt"   AdD  "fnatPRl XT* SOS'JE 
GO SUB    700 

IF    2*999999    THEM    950 
IF    E»-NI    AND    E*-N2    THE**    420 
GOTO  412 
GQSU&   720 
G0T&   4L2 
REM    PRINT    LOG    ENTRIES    BY    CALL    SIGN 

lNTiT»RlWT 
tMP'JT"  ENTER   CALL    51  GN"f  Ni  i  GD*ilJ&   000 
GDSUB    700 

IF    A*999999    THE-**    550 
IF    M*-X*    THEM    514 
GOTO    506 
GGSUB    720 
GOTO    506 

P.&I1    PRINT    ALL    LOG    EiJTPlE" 
PMIlTt  PRIST 
GQPUB   300 
GO 5 lie    T« A 
GDSME    72ff 
GOTO   606 

*»Lrt    READ    DATA   F1I_E 
f£AO   AtE*AlIF    E-9?9»99 


90S 


THEN    £QTQ   953 


704 
706 

703 
710 
TIB 
TJ4 
7|& 
T|7 

7ia 

720 

7  22 

713 

724 

520 

901 

302 

S03 

004 

-  M 

» I  g 

902 

904 

90fr 

901 

»H 

910 

913 

914 
916 
910 

9  20 
922 
924 

926 

929 

930 

9  32 

934 

9  36 

937 

9  39 

9  40 

9  45 

9  50 

9  52 

999 
L000 
1001 
1002 
1003 
1004 
1005 


ASiYl-AS 

DisVi=D5 

F*t.Tfc»F» 
GJt^i-Gl 


■tj^ll"1    *'?J(iJ 


V**' 


'HJIJ 


■iD-iPni^" 

CALL      FrL" 


fTlJ 


: :  j  :  2 


141 


>:c* 


READ 
READ 
READ 
READ 
READ 
1EAD 
READ 
HEAD 
RETURN 

f^Il^T    ES 

RP1MT   TAE<22J 

RETORM 

q£H    HEF-O^T  BEAPEA 

PR  ]  iT    "REPORT    DATE    H 

BRIHT**    DATE  GHT 

PPlMT*-  ^l«E 

FOF   M=l     TO    SI  I?"-   •-     •FINEST 

<?ET'JRN 

REM   R^l^T   q$L   Ca°0S 

PlUHTiPlUJITtRRlUT"   OfL   CAf>Ec 

G05K3   700 

IF    A^999999    THE:**    950 

IF    5S--M**    THEN    910 

IF    5S=T"    TME;l    ™>IU1   3fHM    H* 

^^IN^ 

P  P I NT**  ••»»»•»»••*•••• *  * •••*#*•••••*••*»»•••**»»•»»■••■ *■•*•*•• n 


P5T 


ctl 


NAJ^E      r*TH 


J  tDP  I.J  -■  =  ■■ 


DATE  •VEtPOJJJT 


^L£"i    C-'-"-*     "i     WTO     *i± 


RRISIT 
P^IMT 

PFtNT 


V 


V 
V 


V   7 


PHlM^'CHt^CK    EAFPALA* 

F^iHTiPPINTiPPl 

*PINT    "V         V         A         17777 

"U         U      A   ft  7 

*"V    U   y    A         A         7 

MOT   VIT   AAAAA       7 

"V         V    A         AT 
RPIHTjPHiaiTiFSl 

RPl^T**    TO;    "ITU"    CONFIRMING    OUR   JJSO 
PRINT"   OM    "iirtj"  HHI-    PiOCE 
PRINT"    YOUR    RET    "'l','!*'* 
IF    Bi*"N"    THEN    "fllJJT    M 


0051    N-E-     1 4 3RD    STREET^     BOTHELL-    VA-    9B01I' 


zzzzz 

z 
z 
z 

ZEZZZ 


i%np« 

t*  R 

R      R 
P  o 


THIS    C51-   VA*;    P*INTED    * 
5Y    A    ^IC^COMO'^ER.        ' 
THt   DATA    \%    -o-m  .-     ; 
DIFECTLT    FR0«    HIE   LOG1 
ENT^IE?    IM    -1EM0PV 


r    ^Yll"    GMT 
J'nr   US1«G    26B    nwn 
11 G    1^    FTI01EE-    AtfT    15   TH34 
»LEASE    OSL   " 


"    DATE 


F    AT    37    FT, 


OP    M 

4**4*  »•******■ 


IF    Ft*^"Y"    THEN    PRINT    **    TSX    FEB    ITR    QSL    0«lir" 

PRINT"    73*5      TNX   FER    Q50*       510 J£P: 

FRlfiT*'*  *****«**•***•  *  ••  -  ■**-***«■*■»■••*»»••■•■ 

fifltfl    904 

REN    EWD    OF    REPORT 

PRINT^END    OF    flEROPf'lRtSTOlE*  GOTO    105 

EHD 
DATA    770  50  2*  1B0  5j  K9^AG*  1*i*2j  SSBj  5l#  50*W-Mj  (1ERNI  E    IL 
DATA    770  50  W  IB&9, 'JB&RRFi  14*2j  ftSB#  56.  57*iJiJJj  GLEU    CA 
DATA    770725*  21  B9*D£3V1  ^  |4*2^  SSB#  S6^5fi>Y-pY.  EPIC    DENMARK 
DATA    770  7  30*  0BB^+W7PCK#  I  4- 2*  SSB*  59- 59-*  SJ*V*  JQHII       WASH 
liATA    770S0I*  1245*VB5UC3*  14*2*  SSB*57-56#Y#N*DAVE    \ttV    HE* 
DATA    999999 


?FRE(X> 
235« 
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7UAL  TRACE 


15  MEGAHERTZ 


PORTABLE  MINISCOPE 


MADE 
IN  THE 

U.S.A.! 


FEATURES 


•  Dual  Trace-  2  channel: 
chopped  or  alternate  modes. 

•  t5  megahertz  bandwidth. 

•  External  and  internal  trigger 


•  Time  Base  -  0-1  microseconds  to 
0.5  Sec/div  -  21  settings. 

•  Battery  or  line  operation. 

•  Automatic  and  line  tync  modes. 


Power  consumption  less  than  15W, 
Verticte  Gain  -  0.01  to  60  vo.ts/drv 

—12  settings. 
Weight  is  only  3  pounds. 


from  the  originator  of  the  Digital  Voltmeter,  Nort  -Linear  Systems  comes  the  MS -2  7  5  Mtmscope  It  is  a  fine 
electronic  instrument  with  a  great  deaf  of  measuring  capability  and  excellent  accuracy,  its  design  t$  modern,  uuhzing 
the  latest  in  low  powered  integrated  circuits,  and it  is  packaged mto  the  smartest practical size.  The  mstrument  fits  into 
many  briefcases  and  too f  boxes  with  room  to  spare. 

Operating  characteristics  have  been  chosen  so  that  the  MS-2fS  wiff  make  aft  of  the  measurements  needed  tn 
servicing  most  electronic  equipment,  ft  is  fiefd-ponatfe  so  its  use  ts  not  restricted  to  the  bench 


ECIFICATIONS: 


cat 
rtf* 

*» 


cm.  CH2,  CM1  &  CH2  ^Chopped}  &  CHI  ft  CHJ  {Alt  J 
The  Fotfawmff  Spec  tf ten  f*f?ns  eppfy  to  each  thantt&l 


\  Omv  div  io  50V  in  1 2  Calibrated  ranges,  as  follows 
xl  -lOmV/divlo  lOV/div  in  lour  ranges,  each  conhn 
uously  variable 

*2  20nrivV  div  10  20m  V  / div  m  lour  ranges,  each  cunt  in 
uously  variable 

h5  ■  BpmV '  d  iv  id  BOmV/  d«v  in  lour  ra  nges,  each  com  i  n 
uously  vairiflbi+t 
Accuracy  ■•  3% 
vt  lmpad»nc*    tM  ohm  ihumed  By  50  pF 


Mtwtdrh 


vl  Vottags 
I 


DC  DCtolfiMrul6db|DClo8Mrul3dt))  AC  same 
■  i  DC  down  fo  3M/ 

ApproR<n\iii»iv  23  n5  @  1  division  deflection 
250  maximum  iQC  and  Peak  AC) 


Triggering 

Irvianul  Swnp  triggpred  from  internal  trigger  source  (In  the 

dual  iraco  modes  the  mlarnal  trigger  source  is  CUT  i 
Aviomptic:  Trigger  source  is  internal  calibrator  frequency  To  be 

used  if  there  is  no  olhar  i  rigger  source  available  to 

Synchronic*  tho  $wiH)p 
Lint  Trigger  is  derived  Irnrm  line  frequency  when  using  the 

battery  charger 
internal:  Control  function  as  for  irviernal  triggering  ( 1  Megohm 

input  impede  nee} 
Slope  Selects  sync  to  positive-  o<  negative-  going  waveform 

Coupling.  AC 

SaninivrtY  Less  than  1  div  for  internal  trigger  and  leas  than  1  volt 

lor  external  e rigger 
Laval.  Tr igger  Level  control  permits com i  rajou  s  adjustment  of 

trigger  point  m  all  mod**  except  Auto 
Internal  Cahbniter      A  square  wave  signal  of  I  volt  p-p  t  S%  is  provided 

Frequency  is  Appro*  irriptitly  tKHi 

QiapUy 
GratiCuJ* 


Ace*  i 

Furnished 

Optional 
Warrranty: 


T  iM  stand  bartery  charger  2  mpui  cablet,  and  3 

iTTrnftture  bfrneng  plugs 

Leather  carrying  case  and  probes 

On*  year  perls  and  laoor   Made  in  the  U  SA 


o* 


CUT 


Owddi 


On  Board  B 
Operating  T 


ut  Vortage 
mWmm 


Interna*  Time  Baa*  or  Eternal  Horizontal,  switch 
letectaole  m  the  XV  mode,  wrticat  input  4  thr  ougn 
CHI  and  ho*i rental  input  m  through  CH2 
DC  to  200  KHf  tt3  dbi 

AC,  DC  o»  ground  switch  selectable  Low  frequency 
potnt  on  AC  is  3  Mi 
ut  Impedance    iMeg  ohm  snunT«j  py  50  pF 
Section  Factor  1 0mV  On  to  50V  dr*  m  1 2  cjd*>reted  ranges 

The  ranges  can  be  calibrated  with  the  CH2  ga  m  control 

250V  mnifflum  i  DC  end  Peck  AC! 

0  1u£   dm  to  0  S  Sac   div  in  21 "  caJibrried  ranges. 
at  loMowi 

■1,  oS  0  loS   owiolOO  uS/dre  i2,  uS-0  2t*S  drvio 
2QOu5'd>* 

*5.  uS  0  £u£  dw  to  500  uS/dhr.  xl.  mS-0  l  mS.  div  to 
100  mS  d*v 

x2.  mS -0  2mS   drv  t o  200  mS i div  k5.  mS -0  5mS  ■  div 
to  500  mS  div 

all  in  lour  ranges,  each  continuously  variable  \ Range 
increments *r   |(|,10,  1 001  Wrfh vernier tnfuifcfOCk 
wh  pos-t»on  calibrated  um*  meaBuramaintt  are 
pottiibl*  Accuiacy  is  3% 


5-1 5  Single  Trace  version  of  MS-21  5 


4«6  dn  each  *«Uon.  i*0  25  tneft  V*wing  tree 
1  !"H*l  35HAT 

Bhusrt-whrta  pnospner  medium  penetence  CAT  uses 
lm  z-~*r**-  fittjnanl  Jc  ^i*  bamn  *o  a  Ineaeni  dciI 


0    Celts 


Thr*a  sealed  r*ch*rg«atM«  head  acid 

TypjeaJty  4  hours 
Changing  T^ne  Scope  Operating  Writ  rurtiftdafinnetv  but  not  reach  full 

charge 
N cm  operating  S'rto^n  hours 

Eanemel  Power    Battery  charger  115  vac  f 220  vac  on  request  SO 

400Hz.  leu  than  1 5  Mens 
Dnenum  3.t"H*fi  *  WkBO 'O 

Weight  Thnaa  pounds 

crnnn>nrn*ni 
O  per  sung  Temperature.  0°  to  40°  C 
S  hocai  end  V  *  ration.  Designed  lo  wrth  atand  normal  shock  and  vibration 

p.-,--  _"'^red  m  tommefcisi  shipping  and  lan-'ing 


MS-2T5  with  Rechargeable  Batteries 

and  Charger 
$  435. 00 

Leather  Carrying  Case 

rha  feather  rata  fun  2  tmp^tAte  compantrrwnrj  One  ta  Ao«  i fw  scope,  'he 
otlwf  to  hofctt/m  ch»fff*r.  probe,  sfooukfct  strap,  ere  The  eti*  can  o*  worn 
eo  #A#  torfs,  or  over  rhe  nee* 

rhe  avtaoj  uf aeon  the  c#j*  are  one  *ay  .  rnyj  oc crderri*/  ttrtktng  of 
tfm  cm§*  agwdvf  an  obftci  mnii  mof  undo  thcsnvi^orimttbmtmittdorfrottr 
b+ft 

4  7-740  S45.00 

Probes 

W  to  J"  probe  with  TO  megohm  input. 

Probe  uses  soring  hOOt  ftp  tot  Sure  £Qf**ie&t{,n  Corr^pensetion  rr+tvrof*  4 
iocMteti  a;  rfte  cenrwetof  **th*r  thtft  at  £Aa  orooa  io  aj  ro  taap  */*  and 
weAprM'  Ao  *  /mrtifTTutrn 

47-14/  S  2Z00 

Deluxe  Combination  Probe 

Swiichabie  1Qtet/liof  probe  with  an  assortment  of  probe 

Ups  to  suit  any  Situation 

4  7  3495  $36.00 


I 


318. 


•  • 


rp 


PRIORITY 


P21 


$50.00  OFF 

On  Any  Accessories  Purchased 

with  MS-215  MIIMISeOPE,  Just 

Send  or  Mention  the  COUPON  and 

^3 Magazine 


ELECTRONICS 


e 


SciO  'or  ©i  i'  litest  DttKftwr* 


491  IS  UUest  Rosecrons.  Hawthorne.  Cfl  90250 


Tfims      VISA,  ML    BAC    Cfi^>    W'jopj  Cr0?r    {_  0  D     US,  ^and%  Only   CA  tevdeMs  jrJd  o%  sales  U»    Mint 
fnujn  ontaf  HO  00  D'OfS  It&s  tran  S^5>  00  •ntiuoe  iG%  ^hipning  a[M3  hjidting  e»C£Ss  *e*uflfl«    Jtjsf  m  tist 
pte4$«  inctuoa  vour  ptwr^  no     ^s^^fy,  no  over  ftSe  counter  (oJet "  &»^  »kr«*iov »?• 

phone  orders  welcome    (213)  973-4876      oEWarHj^t.i^p*^ 


m  *o  amp 


*■ 


Fig.  3.  System  flowchart  (partial)  showing  QSL  function  flow 
only. 


ENTEP   FUNCTION   NUMBER  7    3 


EJiTEP    CALL    51  CM?    VB-SVCG 
REPORT    DATE      tT«8«ii 

DATE  C«T       CALL      FP.EG      NODE      AST       DSL      JJAME      QTH 

TIME  H-fl       S-H 


7  70B1M        1245    WB5UCG       LA»2    S5B    57    56   Y    N    DAVE    ME'J    -"iEX 
END  OF    REPORT 

SELECT    OWE    OF   THE  FOLLOWING   FVHCTlONS 


1-  ADD  LOG    ENTRIES 

2-  PRINT    LOG    ENTRIES    BY    QftTE 

3*  PRINT    LOG    EJJTRI  ES    3Y    CALL    SI  GH 

4.  PRINT    ALL    LOO    ENTRIES 

$.  PRINT    QSL    CARD? 

ENTER   FtWCTtOH    NUMBER*    4 


»E*OftT    DATE      IT 18 #4 


DATE 

GflT 
TlriE 

GALL 

7TB 5t2       IS*S    K9SAG 

7TtSil 

l«#9 

UB*«F 

77g7SS 

2129 

0Z3TJ 

7ti?M 

aeas 

VTPCH 

77«eti 

12*5 

VBSVtG 

EMO   OF    REPORT 

F'EG      MODE 


H-H 


NAME      GTH 


il    !tE*tUE    IL 
*    GLEJ    CA 


14*2  55B  57    53 

14*2  "?B  55    57 

14-2  55B  55    55   Y   T    ERIC    REMARK 

14-2  ?5E  59    59    »   ¥   JOHN       MASK 

114-2  55B  57    56   T     J    DAVE   JfES    HEX 


SELECT   ONE   OF    THE  FOLLOWING   FACTION* 


I*    AGO  LOG    BITRIE5 

2*    PRINT   LOG   ENTRIES    BY    DATE. 

3-  print  log  Brrmia  st  call  sigh 

a-    PPINT  ALL   LOO   LDTffllES 
3-    PRINT   OSL   CARD5 

ENTER    FUNCTION    NUMBER?    5 


C5L    CARDS    DATE      TT&B24 


Ci"C;"t    EAPPALA*    £051    "J-E-     lO'D    eT*E;E:T,    aOTKELL-     ¥A*    9BB11 


V  V         A         77777 

V  W      A   A  7 
>    U  rt         A          7 

'/<*   V'J  AAAAA       7 

'/  A  A    7 


'/    ttlZZ    •*- 
7         7  I      "         H 

V       -  ■  :zz  R      = 


THIS    GEL   MAS    PRESTEE 
BY   A   HlCSQCO^^Ex*. 
THE    DATA    I?    ••HI -IT tB 
DlFEGTL^    F**Ofci    T.iE   LJG 


and  endurance,  you  could  get 

carried  away  here  and  design 
a  really  elaborate  QSL  card 
suitable  for  framing  like  those 
Taney  RTTY  pictures  and 
have  the  computer  insert  the 
QSL  data  on  the  picture. 

Fig.  2  shows  a  sample  of 
how  the  program  looks. 
Functions  3  and  4  have  been" 
selected  first  Notice  that  the 
data  log  entries  are  lined  up 
evenly  and  thai  a  log  header 
is  used. 

Function  5  is  then  selected 

and  the  computer  starts 
printing  QSL  cards*  Notice 
that,  after  the  second  card, 
the  printout  shows  that 
station  OZ3YI  has  been 
QSLed,  so  no  card  is  needed, 


and    it    begins    printing   the 
next  QSL. 

As  QSL  cards  are  received 
and  sent,  the  operator  should 
use  the  computer's  BASIC 
text  editor  routines  to 
modify  the  R$  and  S$  ("Ys" 
and  uNs")  For  telling  the 
computer  the  status  of  the 
QSL  data.  The  first  Y/N 
refers  to  QSLs  sent,  so  don't 
mix  them  up.  If  you  forget, 
refer  to  the  printed  header  as 
shown  in  Fig,  2.  If  you  don't 
have  a  good  BASIC  text 
editor,  this  program  won't  be 
very  much  fun  to  use  -  at 
least,  the  QSL  feature  won't 
be.  However,  it  won't  make 
any  difference  in  contest 
operating,  so  there  go  all  the 
QSL  pencil  cramps  forever!  ■ 


IT       77&5B2       PATE 


Fig.  2*  Sample  run. 


R'jii 


ftAATETJ"    *A01G    LOG    fCtZ    ti?~*I**r     -  ---£.. 


ENTE»    TODAY**    DATE    (VYHrlCD)?    TTN904 


SELECT    ONE  OF    THE  FOLLOWING    FUNCTION 


1-  ADD   LOG    ENTRIES 

2-  »RI»T    LOG    ENTRIES    BY    DATE 

3-  PRINT    LOG    ENTRIES    BY    CALi.    SIGH 
A.  PRINT  ALL   LOG    ENTRIES 

5-  PRINT    aSL   CARDS 


A 


i     K91A3    CO.JF  I  «i-HN^    0'  iO    AT     lflD5 

QN     l*«  S    Ad?..     MODE  '■     N:    2ft0    7ATTS 

YQlJfl    f3?T    57    "IJ    lr    FTIfllEE^    ART    IF.    TH3J°    AT    J7    ~ 
PLLA!--E    P»L 
73'*      TWt    FZ1    2 SB*       ?I(HED1 


I***  4  4'' 


.«.»......*•    »   *  •  -,  f.i 


•  ■  «»  T  ■   ■ 


If  AjJ      F    *      *     IJ#-#* 


CHUCK    ZAFPALA-f     3^5 1    N^E-     I43RD    STREET j     BOTHELL*    UA*     98fl  I 


V          'J 

A 

77777 

V         V 

35EEEZ 

RRPR       t 

THIS    QSL,    VA5    PRIM  TED 

If        V 

A    A 

7 

V        tf 

^ 

R          R    I 

BY   A    MiCPL)CO-'tPflTER. 

v  y  u 

A        A 

7 

V        W 

2 

RP^yt     i 

THE    DATA    IS    PRINTED 

uy  vy 

AAAAA 

7 

u  V 

E 

R      H       i 

DIPECTLY    FROi.    T1IL    LOG 

w       y 

A         A 

T 

V 

iitzz 

H         H    i 

ei-jtrie*;    IJJ  HtHQWf 

TUi     VlifiRRF    CONFlRNirJC    OUn    DSO    AT     IBB9    ui1T       7  72501       DATE 

ON    14* fl    HH£.    II ODE    SSB    USING    262    VATT5 

VQUR    R5T    56    »IG    IS    FTJfllEE*    ANT    IE    TH3JF    AT    37    FT< 

PLEASE  QSL 

73 'S      THJf    FER   052*       SlGMEDt  OP 

•  •••*..  mmmwmm  ******  w*  m  •••*•***  +  *-*************+*  ***+**  +  ** 

OE3YI    HA5    BE EH    Q^L*D* 

•  *}■*!»«■■*•■•■»■••»■»*#•-•»*••■••*#••••»*»  •  *  •*•#••«*»•••••• 

CHUCK    2LAPPALA*    BflSl    N*E*     l*3RC    fTREET*    BQTHELL,    VA-    9Bfll  I 


V  V         A  77777    7  V 

V  tt  A  A  7  v  g 
tftfWA  A  7  V  V 
VV  W   AAAAA       7  V  V 

V  V    A         A    7  V 


ZtttZ   ?LRRR  * 

I      ™         P.  i 

RIRRR  t 

E  R       H  I 

H  t 


THIS    DSL    1/A5    PRINT  EC 
BY  A  JIICROCOHFirrER- 
THE    DATA   IE    PRI?IT£I> 
DIRECTLY    FROM    THE    LOG 
EUTRIE*    I»  HEHDPY 


Tfflt    VTPCK    COWFIRHIWG    OVP    CSO   AT    J5B5    G*4T       TTBT3#       DATE 

OH    14*2   »«I*    MODE   S5B    '75  IMG    S5B   WATTE 

YOUR   RST    5?    RtG    tE    FTIIIEXj     ANT    1^   TH3JS   AT    3T   FT* 

THK    FEP    'ffl    DSL   OHtll 

73*S      TWE    FER    QSi*       ElSHE&i  OP 

4t*«»f**t»t*t*M*ii   i  »   «  ■  *»*»**»***««»*«*1«P»«»W*»*»W»»»»»I 

UD5VCG  HAS    BEE»    CSL'5* 
DtD   OF  REPORT 

SELECT    tWE   OF    THE    FOLJ-OUlHG   FUHCTI0S5 


}*  ADD  LOG   ENTRIES 

f«  PRINT    LOG    E7JTR1E5    BT    DATE 

3»  PRINT   LOG   EHTR1E5    ST    CALL   SIGN 

4-  PRINT    ALL    LOG    EHTftlO 

5*  PRINT   OSL   CA^ 


ENTER   TlttCTlW  2TUHBEP? 


68 


SALE   S-100  BUS  EDGE  CONNECTORS 


LM3A  3  dig  1%DC $134.00 

LM3.5A  3 V2  dig  ,5%  DC  S  158,50 

LM40A  4  dlQ    1%DC ..$209.00 

LM4A  4  dig  .03%  DC $  250,00 

■*  Rechargeable  batteries  and  charger  in- 
cluded 

Measures  DC  Volts,  AC  Volts,  Ohms  add 
Current 

Automatic  polarity,  decimal  and  overload 
Indication 

•  Rechargeable  batteries  and  charger 

■  Measures  DC  Volts(  AC  Vohs.  Otimg  and 

Current 
|*  Automatic  polarity,  decimal  and  overload 

Indication 

•  No  mm  adjustment  and  no  tuir  scat*  etvn* 


$318. 

MS-fS    MfNtSCOPE 


n 


Battaryopa/iiad  -  NiCad  battartaa;  eiao  AC 
Una  oparation. 
•  L*?e  LEO  display  for  easy  reading  without 
mterpetatton 

Pirn  4  teftc  euarvtMd  t 
n mm aaitaw ■■■■  ..-----»-.-..•■»**+■-■■•  -  ■  ■  ■  a  u* 

„.„ .„ .„.    *J«L0< 


15  megahertz  land*  row 

Exiamet  end  internal  irjggar. 

Time  bwa  —    l  mlcio»»c  lo  0-5  SeCdre 

settings .  -  3%, 

Balltry  or  lirt*  operation 

Aytorn*! ic  t  Mm  lime  mndw 

Po*w  cofsii*mp1  Ion  <  IbnMli 

Vertical  Galti  —  01  MS  M  VtBMt    Tj  ivll.tvoi  -  1%' 

VitWhu-fl  1TH  ll'plff 

Cm*  hu  2  r  h  a  ftiWift'D,  J  i'-'ui  hi. 

■[it'',  m»*ii''i/.+  #  *'- 

I  Jill**  Ginv.f  r*H  >  45. 


PROBE  K 
phobc  ic  vaama 
purer!***  e*  scope 

land   1  h#  MENTION  of 

inli  magazine 


© 


MS  -2  IS  Qua  I  Trace  Version  of  MS  15  $435. 


^    S-100  BUS  EDGE  CONNECTORS     ^ 


SIOQ 


»  mc^i  man 

E*w  014    mat 


M  <1       lOM 

HOD     H  ,7»     *  J  HI 


AtT**  aMPta*    GOLD 


MP  SOUS*   riji  ir     no 

■no    i^    vf  con    m« 

1  4  *  1      1 0  « 

uw   *jti    n*a 


COLD 

ne 


124  25-49  50  99 

8  pin*     41  38  .35 

14  pin*      39  38  .36 

16  pin*      43  42  .39 

18  pin        63  58  54 

20  pin       80  75  70 

22  pin*      90  85  80 

24  pin        90  84  78 

28  pin     110  100  90 

AOptn     150  140  1  30 


100-249  2&LV999 

31  27 

,32  29 

35  32 


,47 
63 
70 

88 
84 

1  20 


42 
58 

61 

63 

76 

1  04 


1K-5K 
23 
27 
30 

36 
53 
57 

58 
71 
89 


Purchase  any  of  the  LM  series 

Meters  and  buy  the  LEA  THER  CASE 

for  IC 


Other  Popular  Edge  Connectors 
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Sockets  purchased  in  multiples  of  50  per  Type 
may  be  combined  for  best  price. 

All  sockets  are  GOLD  3  level  closed  entry   *  End  and  side 

stacable.  2  level.  Solder  Tail,  Low  Profile.  Tin  Sockets  and 
Dip  Plugs  available.   CALL  FOR  QUOTATION 
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COMPUTERS 


Plugboards 
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"."..Price: 
$29.50 


Uimenal        Mtcro*ompuiar/prn«*5ar 
ptogftear4   mm  with  S  100  Sus   Com 
juste  mm  tml  s«i  &  iMrdewi  5  3    « 

10   HH6 

"-■J  5  9  1S-24 

119  95  tlT  W  IHM 

esoi-1 

Sams  as  MOOV  except  plain  ass  power 
busts  &  leal  attt 

1-4  M  1t>24 

114  85 jl3*fr ?11  96 


rp=S=^ 

p 
■ 

3812    *.8"x4.5" 

110  97 

368?^    6  5"i4.5" 
laVtl 

Hi  Density  0uai4n-line 
Plugboard  tot  Wire  wrap 
with  Power  £  Gr<S,  Bus 
Epojry  Glass  1/16*"  44 
ptneon  spited  i5o 


3«77    §8**4.5' 

SI  0.90 
3677-2  6.5'  K*.S* 

$9.74 

fien      Purpose    fJ  I  P 
Beards  witti  Bus  Pattern 
for  Sotoer  or  Wire  Wrap 
Epcxy  Glass   1/18"  44 
pin  con  spaced  156 


•ihJJIIII 
3882    B.S"i4.5" 

$7.65 

3863-2    9.6"  1 4,5' " 

S1 1  45 

P  pattern  plugboards  lor 
FC's  Epaxy  GEa&s  v/16' 

44rjfnt&fi  spaced   156 


389012 

CARD  EXTENDER 
Card    Extender    has     100 
contacTS-50  p*f  *«*e  on    125 
center- Artached  cormectof-is 
comcsatible    *^th    S-100   fius 

Systems .  •2B.QO 

3890  6.5"  22/44  pi*    IBS 
cirs    Extenders  S12  0O 


t/1fi  /feSf  BOARD 

.042  dia  holes  on 
0,1  spacing  for  IC  s 

PfllCE 
PART  NO  SIZE  1  -  S    10-18 

B4P44XXXP     4  5x6,5"         |1.49      1.3  4 
159P44XXXP    4.5x1 7 J  $3  51      3,16 


8 poxy  Glut 
S4P44 
84F44 
169P4A 
189*84 


4  5*6.5 
4  5x9  5 
4.5)tt7' 
8  5x17" 


41  70  1  53 

42  10  1  39 
«4.30  3  87 
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LIQUID  CRYSTAL  DIGITAL 
CLOCK-CALENDAR 

•  For  Autp.  Hom«.  Otlic* 
-Sm^i»f«weff^H-Vii 

•  Push  butlon  Por  Mcg*4a  rUllll  f  C  4«1* 

•■etd  tlpf  Qf  VE  LCeO ,  mcujdad. 
-  3  ¥OMLS  *V  A-i ,A»L  | 

b«tf*'i*t  'of  bdkv  man  ■  )n. 

LC0 107.  run*  en   11  Veil  if >twn  ra  n 

«  ci«r *»i* nvm m'  S2.00 


14  &  16  PIN 

GOLD  3  LEVEL 

LWIRE  WRAP 

SOCKETS 

14     G3  100  for 

*30.00 

T6-G3  100  for 

930.00 

50  of  each  for  $32.00 

Sockets  df  e  End  &  Side  siadtable, 
closed  entry 

_         FW-7 


MICRO-KUP 
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WRAP  POST 

tor  042  da  notes 

(alt  boiMli  on  mil  cugej 

1-Mpkg  too    nn 

T-44|*ti 

1003  11400 

A-13  hjrid  initilliog 
loo!  |  ?,U 


i 

1 


Unit 


*215 


in  ra  t  r  wi  m  |  aati  ^  nnm  m  i  n  rim  m  iitrr  m  in  i*iaimn 
*  su  eni  imt  mnv  «tf  4  ut#  imwt  *v«fl  *  '»*•  *« ■'  «- 

4ifi  m  tlO  rmtoui  snmKng  J-dijfl  Irtilifllfi  *  Tn#  f U  7  t»n  tm 
£HAr#M  ki  «i  «£i*Ky  *  &  00001  %  ♦  lr*  9C  in  •ctuinnc  on* 
t»i  ik»  inrtliMi  •  LicH  vrnl  ^as  30  n-Hinvuff*  HfipitwAy,  n  canHiir 
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M  hr.  LEO  Alifm  CkJClt  us«5  Vh 
atgit    3'    LEO  DiSpUy  WrtW  AM  PM 
mdfcaiofs  JPd  colony    Direct  C 
PtN  la  PIN  iniertxe  wnn  *1IWA 
I.C.  JBSl  *W  swi(cii«   4C ■  Suwy 
ajajs  fXio*4r  Jftd  i  C  omy 

S7.95  or  2/S15.00 


CAR  CLOCK 


Bright  Green  Fluorescent  Display  Crys- 
tal rime  Base  Assembled  just  add 
switches  and  1 2  VDC 


SPECIAL 

l4CS2l00forM4" 
-  16CS2  100  for  MS" 

[ [I     14pinCS2t0rw*aM 


lAoeiQSa  fler**** 

'»i •  Jew  ea^r  IMF  *Dc4«fs  wltf  mccmt>t 
>ih  ttan^anJ  width  p^uga end  cMbe. 
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ELECTRONICS 

491 15  UUest  Rosccrons,  Hawthorne,  Cfl  902S0 

Terms     VISA,  MC   BAC  check   Money  Order.  COD..  U  S   Funds  Only  CA  residents  add  5%  sales  lax    Mini- 
mum order  Si 0.00   Orders  toss  than  $?b  00  indudff  10%  snipping  aid  nandling:  excess  refunded    Jusi  in  case 
please  include  your  phone  no     "Sorry,  no  over  the  counter  «Jes"  Good  rhru  Ootober,  twi 

Santl  Po-f  Our  i*i+»i  brochure  ptlOHB  OrdfiTS  WBlCOFTIB      (213)    i//J"4876  0£M  and  inaiituUemai  inquifiee  in«Jt«d. 


24  PIN  DIP  PLUGS 
WITH  COVERS 


3/  $1.00 

40/  $10,00 


ALE   S-1QO  BUS  EDGE  CONNECTORS 


TELETYPE'  MODEL  33  ASR 

CONPITER  I/O  MMIFUTt  KITH; 

•  Tape  Punch         *  Reidj  li>  (*© 

•  TajM*  Rradrr       •  Line/Local  Wired 

♦  (juai-anlred  M)  l)a>> 


$840  O0 

INCLUDING  PACKENfi 
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New  from  Island  Antennas  ,    , 

A  10  M  BEAM  FOR 
MARITIME  MOBILES 

Eitr«ma4y  rugp4d  amd  liflfttif  Ighj.  mis  si  tft*  fur»i  tM*m 
ip*eJHcirfty  «ng*nif  pj  lo*  th#  Ejern#n<j*  c '■  **vic*  it  mi 
Using  bttieilty  wound  htMrolui  motrtta  wNci  M  ** 
m«nti.  ft  can  wtihiiind  i30  mpl>  wtndi.  pet  «i^rn  only  4 
£*  «nd  hu  ,J»  k  'l  ■'••-  »  ■*  can  t»  r*i4«d  on  und*f 
ittxrrt  cofvdittoni  El«ciTK.«>l«r.  th«  wfiip*  pravlda  Iwo  \T 
ttflnwtii,  i*rp*  wough  for  t(M5  db  mitmuitton  all  ti*i 
bichi  end  KOifl  Cut  a  Q  AM  i  on  you  work  ilgmii  vou  n«w 
Mm*  ixitfad  Sroidainoid  h#iicii  winding*  in  pou  cow 
in*  band  wltfrdui  *  lunar  Whlla  helical  b*imi  unuilly  an 
iKp«nalva.  tba  "Mlckay  Mouaa"  Is  only  175.  with  ■  two 
week  money  back  guo ran toa  Owner?  manual,  chart ».q am. 
ffb,  SWR  vt  traqusney,  on#  dollar .  SASE  for  inlo 


Qiln  3dbi 
paws*  5O0w 
l«*d  50Q  dirnci 


b«fn84 
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Island  Antennas 
Block  Island,  Rl  02807 

Cut  loin  AnHncin  our  ip«iiJh 
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DISCOUNT  SCANNERS 
«rhe  Touch.      
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j  $255.00    pJgJw 
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\RGE.  VISA 


BAY- COM  B32 

1  96  FRONT  STREET 

SC  ITU  ATE  MA  0Z066 

617-545-9700 


:         Other  Regency  models  at  : 

:      similar  savings— send  for  list      : 

■  • 

l**Mass.  residents  piease  add  5%  fax... 
Jtfl  170 


RADIO  WORLD 


CENTRAL  NEW  YORK'S  FASTEST 
GROWING  HAM  DEALER 
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Trans  Com 


T35 
Tone  Signaling  Equipment 

F«a tu ring  thm  TO- IB  Sub  Audibl*  Ton*  Mn*o4*r 
Com  pa  I  lb  |»  uillti  F.L.*  CO  mnd  othmr  tyittmt 

Low  sine  wive  tii^oriion  of  leu  lhan  l-?*V  THD 

Mug  in  lone  cl«n.«tii 

I:\cellcni  Tempctmiurc  &  Trequtno  siahilit> 

Ijjrt*  truuftent  dri»  using  CMOS  IC'\ 

[miti unity  to  RF 

Tvo  vtffl  mtrfftrtu 


-^>*v\^ 


** 


Also  Avuilntik 

Touch  tone  encoders  from  529.95,  I  ouch  lone  decoders  and 
i wo  tone  sequential  lone  encoders  and  decoders, 
^  Order  from  or  for  further  in  tor  mat  ion  comae?   aj^ 

-=-  Trans  Com-^ 


P.O   Bo%  120,  \ddistMi.  lUinois  60101  J  12*53-6724 


FLY  YOUR  RUBBER  DUCKY  II 

Gel  off  the  trunk  t id  and  into  the  best  location 
on  the  car  ,  the  center  of  the  toof  ?  Tests  have 
proven  that  the  low  profile  quarter  wave  whip, 
of  the  rubber-ducky  from  a  Handv-Tiilkv,  out- 
performs a  5/6  whip  on  the  trunk  Tak**  advan- 
tage of  the  super  ground  plane  by  converting  to 
the  flYING-DUCKY  magnetic  mount  Although 
designed  specifically  for  use  with  a  H-T,  ir  can 
be  used  with  any  mobile  rig  Ten  second  Installa- 
tion 

FLYING-DUCKY  magnetic  mount  consists  of: 

•  Chrome-plated  super  magnet  (holds  50  Ih^  I 

•  Compatible  coa*  plugs  furnished  to  match  rig 
requirements  Specify  BNC.  F  type,  PL259* 
SQ2H   For  TNC  Wison  type  add  S3 

•  Coax  cable  105  in  long 

FLYING  DUCKY  MOUNT  AND CABU  113.95 
QUARTIR  WAVE  WHIP 

[specify  connector)  J  5  95 

RUBBER  DUCKY  to  match 

[specify  connector)  S  7  95 


$*C* 


JTr*P 


P15 


Box  234 

Middlcbury  CT  06762 

(203)  7  58-9228 


Featuring  Yaesur  Icom,  Drake,  Atlas, 
Dentron,  Ten-TecT  Swan,  Regency. 
Standard,  Tempo,  KLM,  HyGain,  Mosley, 
La  r  sen,  Midland,  Wilson,  Southwest 
Technical  Products.  We  service  everything 
we  sell'  Write  or  call  for  quote.  YOU 
WON'T  BE  DISAPPOINTED. 

We  are  just  a  few  minutes  off  the 
NYSThruway  (1-90}  Exit  3? 
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ONEIOA  COUNTY  AIRPORT 
Warn?*  TERMINAL  BUILDING  Bob 

K21XN  ORISKANY,  NY  13424      WA2MSH 

315  337-2622 
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Active  Filter 
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Fluiei  coir 

P.O,   Box    976 

Topeko,  Konsos  66601 

(913)   234-0198 
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Full  ASCII  Proiessronii 
K*yt»oard  Kit  Modal  756 


•  Full  1 28 Character  ASCII  •  Tri  Mode  MOS  trv 
coding  *  MOS  DB_  TTL  Compnttblt  Output  • 
Two-Key  Rollover  •  Level  *nd  Pulse  Strobe  • 
Shift  and  Alpha  Lock  •  Selectable  Parity  • 
rosJfive  or  Negative  Logic  •  All  New.  Q£M 
Crade  Component i  •  Cold  Contact,  Low 
Bounce  Key  Switches  •  Rugged  G  I  0  Printed 
Circuit  Board  •  Low  Power  Consumption 
and  More 

Model  756  Keyboard  Kit  $64  95 
Model  701  Piastre  Enclosure  .  .  SI 4.95 
Model  70 Z  Steel  Enclosure $29.95 

Sand  for  catalogue  or  otfiar  NEW  merchandise, 
Somis.  Sockets,  iCa.  Rba.,  Caps,  and  MORE. 

N.V.S.  Residents  Add  4%  Sales  Tax 
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Send  to:         Key  Electronic* 
P.O.  Box  3506 
Schenectady,  NY  12303 


K14 


NEW 


for  '78 


AMmrt 


$189   * 


less    batteries 
and     crystals 
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ECW1-5B  MK-II  fm  modulation  meter 

■  How  used  by  the  US,  Government  in 
over  50  locations 

■  All  new  unbreakable  A.B,S.  cabinet 

■  0  6  kHz  peak  reading  linear  scale 
*  Operates  25  MHz  to  500  MHz 

■  Crystal  controlled  for  easy  operation 

■  Audio/Scope  output  with  earphone 

■  Options:  NICAD  power  PAK  534.95 

Chaiger  $39.95 

Writs  &r  caft  for  complete  information*  Send 
check  or  money  order  for  $789.  Shipping 
prepaid  in  U.S.  Indiana  residents  add  4%  sates 
tax.  Crystals  S7.95  each. 

ECM  Corporation 
412  N.  Welnbach  Ave. 
Evansville    IN   47711 
812  476-2121  E1 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  8 

terests  of  all  of  us  instead  of 
just  what  HQ  perceives  as  its 
best  interests.  One  of  my  long- 
term  wishes  is  that  the  League 
could  be  gotten  to  work  as  the 
democratic  organization  it 
pretends  to  be. 

This  magazine  is  an  open 
forum  on  any  ham  matters,  so 
use  it. 

COMMENTS  ON  DOCKET 
20777 

1.  In  the  original  proposed 
rule  making  Docket  20777,  the 
Commission  proposed  a  set  of 
bandwidth  restrictions  be 
placed  on  amateur  operations. 
For  various  reasons  amateurs 
objected  to  the  limitations 
placed  on  them  by  these 
restrictions. 

2.  The  stated  purpose  of 
Docket  20777  was  to  pursue 
the  concept  of  deregulating 
amateur  radio.  While  the  pro- 
posed changes  would  to  some 
degree  have  simplified  the 
amateur  regulations,  they 
would  have  also  placed  a 
whole  new  set  of  restrictions 
upon  experimenting  amateurs. 
Thus,  while  many  amateurs 
commented  negatively  on  the 
proposal  for  reasons  which 
would  affect  them  personally, 
my  objections  were  of  a 
philosophical  nature. 

3.  The  Commission  should 
take  particular  note  of  its  own 
regulations  when  pro- 
nnulgating  new  rules  for 
amateurs.  There  is  one  rule, 
and  one  rule  oniy.  In  Part  97 
which  can  only  be  interpreted 
is  laying  out  the  ground  rules 
'or  the  Commission  and  having 
10  relevance  whatever  to  in- 
dividual amateurs.  I  refer  to 
37.1c  of  the  amateur  regula- 
ions,  which  bids  the  Commis- 
sion to  provide  rules  which  will 
encourage  experimenting  and 
)ioneering  by  amateurs.  The 
Commission  has  been  par- 
icularly  blind  to  this  regula- 
ion  during  the  last  twenty 
'ears,  with  virtually  every  pro- 
)osal  put  forth  being  directly  in 
;onflict  with  it. 

4.  Now,  in  the  matter  of 
Docket  20777  and  the  request 
or  amateur  opinions  on  what 
should  be  permitted  in  the  way 
>f  ASCII  emissions,  if  the  Com- 
nission  is  not  to  be  in  con- 
empt  of  its  own  regulations,  it 
ihould  seriously  consider 
mfettering  amateurs  from  ar- 


tificial and  unneeded 
restraints.  Amateurs  should 
not  have  to  beg  and  plead  for 
permission  to  experiment  with 
ASCII.  They  should,  as  a  matter 
of  course,  be  permitted  to  use 
any  and  every  type  of  emission 
or  transmission  format.  Unfor- 
tunately, the  fact  is  that  not  on- 
iy have  amateurs  been  pro* 
hibited  from  experimenting  by 
the  formal  rules,  but  they  have 
also  not  even  been  able  to  get 
exceptions  to  these  rules  in  the 
form  of  Special  Temporary 
Authority  (STA)  to  conduct 
these  experiments.  This  ts  not 
just  shameful— it  invites  legaJ 
action  by  amateurs.  If 
amateurs  had  any  real  guiding 
body,  they  would  have  long  ago 
taken  the  FCC  to  court  for 
dereliction  of  its  duty  to 
amateurs  and  to  the  country, 
as  well  as  for  violation  of  its 
own  regulations. 

5.  In  Docket  20777,  the  Com- 
mission asks  for  comments  on 
allowable  bandwidth  for  the 
various  amateur  bands,  on 
data  transmission  rates,  on 
standards  for  baud  rates,  emis- 
sion types,  deviation,  parity 
bits,  and  so  on.  The  Commis- 
sion managed  to  prevent  radio 
amateurs  from  making  any 
serious  contributions  to  radio 
Teletype™  designs  and  con- 
cepts by  establishing  severe 
restrictions  on  techniques, 
allowing  amateurs  virtually  no 
latitude  to  use  their  imag- 
inations and  experiment  with 
new  ideas.  In  fact,  the  Commis- 
sion prohibited  radio  amateurs 
from  using  FSK  techniques  on 
the  major  amateur  bands  for  a 
period  of  many  years.  I  was  one 
of  those  who  fought  the  Com- 
mission to  get  FSK  permitted 
on  the  amateur  bands,  and  the 
fight  went  on  over  a  period  of 
many  years. 

6,  It  appears  that  the  Com* 
mission  is  full  of  talk  and  prom- 
ises for  deregulation,  but  at 
every  step  of  the  way  is  afraid 
to  let  loose  the  apron  strings 
and  permit  amateurs  to  have 
the  latitude  they  need  to  ex- 
periment and  pioneer  some  tru- 
ly new  communications  tech- 
niques. The  halting  and  restric- 
tive approach  in  this  docket  is 
a  perfect  example  of  this  reluc- 
tance. 

7+The  Commission  is  not 
unaware  that  radio  amateurs, 
despite  the  virtually  criminal 
restrictions  put  on  them  by  the 
Commission,  have  still  come 


up  with  many  of  the  commu- 
nications techniques  which  are 
in  use  today.  Most  shortwave 
telephone  transmissions  are 
today  using  single  sideband,  a 
technique  made  possible  by  a 
radio  amateur  and  developed 
on  the  amateur  bands.  Most 
VHF  voice  communications 
are  today  using  narrowband 
frequency  modulation  (NBFM), 
a  technique  pioneered  by  an 
amateur  (W2GDG)  on  an  ama- 
teur band  (20m),  I  happen  to  be 
one  of  the  original  ex- 
perimenters with  this  tech- 
nique, some  30  years  ago.  I 
also  was  one  of  the  early  users 
of  SSB  some  20  years  ago. 
Since  then,  we  have  had 
amateurs  pioneering  slow  scan 
television  (SSTV),  inventing  the 
parametric  amplifier  (W1FZJ}f 
etc.  That  these  inventions  and 
pioneering  efforts  were  carried 
out  despite  the  severe  restric- 
tions by  the  Commission  is  a 
further  testament  to  the  ama- 
teur spirit.  Imagine  what  might 
have  come  from  this  group  of 
pioneers  if  they  had  not  been 
restricted  and  discouraged  by 
the  Commission  at  every  turn! 

8.  Has  the  overzealousness 
of  the  Commission  been 
necessary?  I  think  not.  In  case 
after  case,  amateurs,  when 
permitted  to  govern  them- 
selves, have  done  it  far  better 
than  the  Commission  has  been 
able  to.  Ruie  changes  via  the 
Commission  take  years  to  be 
made,  moving  through  the  cor- 
ridors with  glacial  speed.  By 
the  time  most  of  them  even- 
tually emerge,  so  changed  in 
concept  as  to  be  an  embarrass- 
ment to  the  sincere  amateurs 
who  promulgated  them,  they 
have  been  unneeded  and  a 
blight.  If  amateurs  are  going  to 
be  regulated,  they  need  a  fast 
service,  one  which  can  keep  up 
with  the  rapidly  changing  tech- 
nology. The  FCC  has  proven  it- 
self unable  to  provide  such  a 
service  and  should  stop  trying. 
This  was  the  concept  of  dereg- 
ulation. 

9.  May  I  remind  the  Commis- 
sion that  the  concept  of 
deregulation  of  the  amateur 
rules  came  about  as  a  result  of 
a  hearing  held  before  the  full 
Commission  In  January,  1974, 1 
organized  and  led  the  discus- 
sion of  this  hearing,  at  which 
evidence  was  put  forth  which 
showed  that  amateurs,  when 
left  alone,  are  well  able  to 
establish  their  own  rules  and 
abide  by  them.  We  do  not  in 
any  way  need  the  Commission 
or  any  of  the  "services1'  it  is 
furnishing.   In   fact,   amateurs 


would  do  far  better  if  permitted 
to  be  wholly  self-sustaining. 

10.  Amateur  radio  has  long 
been  recognized  by  the  Com- 
mission as  being  the  best  self- 
policed  service  under  the 
FCC's  jurisdiction.  In  today's 
climate  of  hooliganism  and  in- 
creasing crime,  amid  a  growing 
disrespect  of  government  and 
authority,  amateur  radio  has 
held  up  very  well.  Sure,  there 
have  been  isolated  cases  of 
bad  amateurs,  but  these  have 
been  relatively  few  and  far  be- 
tween. Only  the  belief  of  many 
amateurs  that  the  FCC  will 
take  care  of  these  problems  for 
them  has  held  them  back  from 
tackling  these  isolated  cases 
and  trying  to  deal  with  them 
without  government  help. 

11.  As  a  case  in  point,  when 
amateur  repeaters  first  started 
spreading  over  the  country,  the 
frequencies  used  were  without 
plan.  This  led  to  so-called 
"repeater  wars"  where  one 
group  would  try  to  force 
another  off  a  disputed  fre* 
quency.  These  lasted  only  a 
short  time,  and  eventually  the 
groups  got  together  and 
formed  repeater  councils. 
These  councils  established  fre- 
quency allocations  for  the 
repeaters  and  a  national  stan- 
dard emerged  to  which  about 
98%  of  the  repeaters  today 
adhere,  ft  was  just  at  this  time 
in  history  that  the  FCC's 
foolish  repeater  regulations 
were  finally  put  into  effect. 
These  rules  screwed  things  up 
for  a  couple  of  years,  benefit- 
ting no  one  and  causing  a  lot  of 
wasted  time  and  money  for 
amateurs  and  for  the  Commis- 
sion, The  Commission  suffered 
an  unforgettable  black  eye 
over  these  rules  and  their  dic- 
tatorial application  by  Prose 
Walker. 

12.  Going  back  in  history  a 
bit  further,  we  have  another 
similar  example  of  amateurs 
self-governing  their  growth. 
When  SSB  was  first  being 
pioneered,  there  were  reac- 
tions from  the  AM  users,  SSB 
stations  set  up  a  workable 
agreement  whereby  they  would 
use  the  relatively  unused  high 
end  of  20m  for  their  experimen- 
tal work  and  thus  cause  AM 
stations  a  minimum  of  inter* 
ference.  Eventually  SSB  grew 
until  it  worked  its  way  down  to 
the  low  end  of  the  phone  band, 
There  were  skirmishes,  but  the 
overall  effect  was  a  relatively 
peaceful  transition  from  AM  to 

ooB. 

13.  Now,  to  get  back  to  a 
brief    discussion    of    band- 


HAM  OF  THE  YEAR  AWARD 

Nominations  for  the  award  are  due  in  to  73  Magazine  by 
November  1 5, 1978,  and  are  to  be  500  words  or  less,  giving  the 
details  of  the  reason  for  the  nomination,  See  editorial  in  the 
September  73  for  details. 
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widths.  Who  Is  the  FCC  to  say 
that  bandwidth  is  everything? 
If  amateurs  wish  to  experiment 
on  a  ham  band  with  wideband 
transmissions,  why  should 
they  not?  Bandwidth  is  a  mat- 
ter o!  sending  a  certain  amount 
of  intelligence  per  unit  time.  If 
amateurs  want  to  try  sending 
messages  in  a  few  micro- 
seconds  instead  of  minutes 
and  this  requires  a  wide  band- 
width,  what  is  wrong  with  that? 
This  type  of  experimentation 
could  lead  to  time-sharing  of 
bands  instead  of  frequency 
sharing.  The  end  result  could 
be  the  same. 

14.  As  a  case  in  point,  the 
Commission  should  be  familiar 
with  double  sideband  sup- 
pressed carrier  (DSS6)  emis- 
sions. With  these  the  band- 
width is  the  same  as  an  AM 
transmission,  yet  when  it 
comes  to  frequency  conserva- 
tion, it  is  far  more  conservative 
than  SSB,  even  though  SSB  re- 
quires only  half  of  the  band- 
width. The  reason  for  this  is  in 
the  detection  system.  SSB  re- 
quires relatively  little  In- 
terference within  the  band  of 
frequencies  being  used  for 
good  reception,  With  DSSB 
and  a  synchronous  receiving 
detector,  it  is  possible  to  have 
many  stations  using  very 
slightly  different  frequencies 
and  still  have  a  minimum  of  in- 
terference between  the  sta- 
tions. DSSB  has  the  possibility 
of  having  perhaps  ten  times  as 
many  stations  sharing  the 
same  band  as  there  would  be 
with  SSB,  With  synchronous 
detection,  only  signals  appear- 
ing on  both  sidebands  simul- 
taneously pass  through  the 
detector.  At  the  time  of  the 
discovery  of  this  system  (by  an 
amateur),  it  was  not  very  prac- 
tical due  to  the  complexity  of 
the  detector.  Today,  with  Inte- 
grated circuits,  such  a  system 
would  be  simple  and  inexpen- 
sive. Without  amateurs  to 
develop  It  and  pioneer  it.  there 
is  some  question  as  to  whether 
it  will  ever  be  popular. 

15.  As  more  and  more 
microcomputers  and  micro- 
processors are  brought  into 
use  for  communications,  we 
will  see  the  need  for  higher  and 
higher  data  transmission  rates. 
Amateurs  should  be  permitted 
to  experiment  with  short^burst 
wideband  systems.  Any  of 
these  systems  will  be  self- 
regulating.  If  amateurs  cause 
too  much  difficulty  to  other 
amateurs,  and  the  reasons  for 
the  trouble  do  not  seem 
reasonable,  amateurs  use  peer 
pressure  to  curtail  offending 
transmissions. 

16.  In  my  position  as  the 
editor  and  publisher  of  an 
amateur  magazine,  I  have  got- 
ten to  know  most  of  the 
pioneers  and  experimenters 
personally.  I  have  found  them 


almost  without  exception  to  be 
sincerely  interested  in  pro- 
viding something  of  value  to 
amateur  radio  and  our  country. 
\  have  not  found  them  to  be  ar- 
rogant about  it  or  overbearing. 
In  general,  they  go  out  of  their 
way  not  to  cause  trouble. 
When  frequencies  were  se- 
lected for  radio  Teletype 
transmissions,  they  were 
chosen  to  be  of  the  least  in- 
terference to  any  other  ser- 
vices. Repeater  groups  have 
historically  gone  out  of  their 
way  to  protect  small  groups  of 
experimenters  using  their 
bands.  In  amateur  radio  it  is 
not  the  majority  which  carries 
the  day,  it  is  generally  the 
minority  which  is  zealously 
protected  » . .  and  with  the  sup* 
port  of  the  majority. 

17.lt  is  a  fact  that  only  a 
small  percentage  of  the  radio 
amateurs  can  be  considered  to 
be  experimenters  and  pio- 
neers. This  is  no  reason  to  put 
the  others  down.  We  all  cant 
be  pioneers.  We  have  to  have 
followers  to  use  the  systems 
which  have  been  invented  and 
pioneered  by  others.  A  few 
dozen  pioneers  got  amateur 
repeaters  started.  Now  we 
have  approximately  75,000 
amateurs  using  these  systems. 
This  has  resulted  in  a  pressure 
for  further  experimenting  and 
inventing.  Some  of  the 
repeaters  today  are  almost  in- 
credible in  their  sophistication. 
This  has  only  been  made  possi- 
ble by  the  large  number  of 
users  and  the  financing  and  In- 
terest they  provided. 

18.  It  is  time  for  the  Commis- 
sion to  stop  putting  down 
amateur  radio  and  to  truly  start 
serious  deregulation.  I  believe 
that  the  history  of  radio 
amateurs  shows  that  they  are 
capable  of  acting  intelligently 
and  in  the  best  interests  of 
everyone,  particularly  In- 
cluding the  minority  interests 
which  include  experimenting 
and  the  pioneering  of  new 
techniques. 

19.  The  Commission  could 
turn  over  the  bulk  of  the  license 
examinations  to  amateur  radio 
clubs,  thereby  saving  the  Com- 
mission a  great  deal  of  time 
and  expense.  The  Commission 
could  encourage  amateur 
groups  to  step  up  their  self- 
policing  efforts,  thereby  saving 
the  Commission  much  expense 
in  monitoring. 

20.  True  deregulation  of  the 
amateur  bands  would  allow 
amateurs  to  set  up  their  own 
subbands  and  modes  of  emis- 
sion. I  believe  the  amateurs  are 
capable  of  coping  with  the 
responsibilities  involved.  This 
was  certainly  demonstrated  by 
the  evolution  of  repeater 
groups,  councils,  and  regional 
council  meetings. 

21.  If  freedom  ever  actually 
comes    to    amateur    radio,    I 


believe  we  will  see  an  interest 
In  experimenting  and  pioneer- 
ing that  is  far  beyond  anything 
we've  ever  seen  before  and 
that  the  results  will  be 
beneficial  to  our  country  and 
the  world.  I  believe  that  we 
might  see  some  systems  of 
communications  which  are  far 
beyond  anything  even  envi- 
sioned today.  Such  develop- 
ments can  only  come  from 
amateurs, 

22.  Commercial  equipment 
manufacturers  and  govern- 
ment  laboratories  are  unable 
to  come  up  with  truly  creative 
improvements  in  communica- 
tions because  they  are  gov- 
erned by  practical  monetary 
restraints.  It  is  an  unfortunate 
fact  of  scientific  life  that  it  is 
virtually  impossible  to  get 
funds  for  the  development  of 
an  idea  that  might  not  work.  It 
has  to  be  a  proven  idea  before 
funding  is  possible.  Amateurs 
work  under  no  such  constraint, 
which  is  why  virtually  every  ma- 
jor breakthrough  in  history  has 
been  made  by  an  amateur.  This 
holds  for  all  fields  of  science. 
Only  an  amateur  can  afford  to 
spend  years  trying  to  get  some 
fool  idea  to  work  . . .  and  have 
it  fall*  We  need  amateurs,  but 
we  need  to  have  them  able  to 
work  and  try  out  ideas  without 
It  taking  the  FCC  ten  years  to 
come  up  with  permission  for 
even  the  first  experimenting. 

23.  Should  the  Commission 
again  decide  to  limit  amateur 
experimentation,  it  is  entirely 
possible  that  the  invention  of  a 
way  for  hundreds  of  stations  to 
exchange  computerized  infor- 
mation (data)  within  a  relatively 
small  bandwidth  could  be 
prevented.  Let's  suppose  that 
amateurs  developed  time- 
sharing double  sideband  tech- 
niques which  permitted  sta- 
tions to  operate  within  a  few 
cycles  of  each  other*  even 
though  each  was  very  wide. 
The  net  result  would  be  the 
ability  of  commercial  and 
military  stations  to  greatly  in- 
crease their  effective  rate  of  in- 
formation exchange. 

24.  Amateurs,  by  virtue  of 
their  numbers,  also  have  an 
edge  on  government  and  com- 
mercial laboratories.  Thou- 
sands of  amateurs  can  work  on 
problems  which  could  only  be 
funded  for  a  handful  of  paid 
researchers.  And,  through  this 
self-interest,  thousands  of 
amateurs  would  be  developing 
knowledge  and  skills  which 
would  accrue  to  the  benefit  of 
our  country.  Would  we  have 
anywhere  near  the  scientific 
population  we  have  at  present 
if  it  were  not  for  amateur  radio 
and  the  ability  of  this  "hobby" 
to  interest  people  in  learning 
and  developing  skills? 

25.  The  nearly  400,000 
licensed  radio  amateurs  in  this 
country  have  an  impact  all  out 


of  proportion  to  their  numbers. 
You  will  find  amateurs  in  many 
of  the  top  spots  in  the  elec- 
tronics and  communications 
industry.  They  are  there  by  vir- 
tue of  their  intense  personal  in- 
terest in  electronics  and  com- 
munications. By  unfettering 
amateurs  from  useless  and  ar 
chaic  rules,  we  will  encourage 
more  amateurs  to  become  in- 
terested in  experimenting— 
and  this  will  reflect  itself  in  an 
even  more  valuable  industry, 

26.  The  Commission  must  be 
aware  of  the  serious  threat 
posed  by  the  intensive  con- 
struction of  civil  defense  in- 
stallations within  the  Soviet 
Union,  They  are  also  aware  of 
the  almost  total  lack  of  any 
similar  preparation  by  the 
United  States  for  nuclear  war. 
Should  such  an  event  occur,  it 
is  very  likely  that  much  of  the 
communications  responsibility 
for  this  counfry  would  fali  upon 
radio  amateurs.  In  this  case, 
the  more  sophisticated  our 
systems,  the  better  we  will  be 
able  to  meet  the  emergency.  If 
we  have  to  depend  upon  CW 
rigs  and  a  few  mobile 
transceivers,  we  will  not  be 
able  to  help  very  much.  If  we 
have  high  capacity  data  chan- 
nels we  can  set  up  and  run  on  a 
moment's  notice,  we  will 
possibly  be  able  to  help  hold 
things  together.  A  decision  by 
the  Commission  at  this  time  to 
continue  the  present  and  past 
restrictions  on  amateur 
development  could  in  this  case 
be  catastrophic  for  the  coun- 
try. 

27.  While  it  appears  much 
too  late  to  do  anything  con- 
structive toward  gaining  the 
confidence  of  the  African  na- 
Hons  which  have  been 
devastating  the  ITU  during  the 
last  few  years,  despite  the  fact 
that  amateur  radio  could  be  of 
enormous  benefit  to  these 
countries  If  they  only  knew 
about  it,  the  possibility  that  our 
amateur  bands  may  be  severe- 
ly restricted  at  the  WARC  con* 
ference  next  year  further  puts 
pressures  on  the  Commission 
to  allow  amateurs  to  quickly 
develop  systems  which  will 
permit  communications  even 
with  a  small  fraction  of  our 
present  bands.  If  the  ham 
bands  are  cut  to  50  kHz  width  or 
even  to  20  kHz  width  next  year, 
it  will  be  too  late  by  then  for 
amateurs  to  start  doing  the  ex- 
perimenting they  should  be  do- 
ing right  now.  This  is  assuming 
that  the  amateur  bands  are  not 
deleted  entirely,  which  seems 
quite  possible,  unfortunately. 

28.  Should  amateurs  lose 
their  shortwave  bands  at  the 
ITU  next  year,  the  need  for  ad- 
vanced repeater  and  satellite 
communications  will  increase 
considerably.  This  will  bring 
about  the  need  for  Intensive 
development    of    better    com* 
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munications  systems  for 
longer  ranges  than  are  usual 
on  the  VHF  bands.  This  could 
intensify  the  need  for  high 
speed  data  channels,  which 
could  be  developed  by 
amateurs  if  they  were  not  pro- 
hibited by  the  FCC. 

29.  Should  amateurs  lose 
their  VHF  bands  at  the  ITU 
meeting  next  year,  they  would 
then  need  ways  to  accom- 
modate perhaps  75,000  more 
amateurs  on  the  already 
crowded  shortwave  amateur 
bands.  Will  we  have  to  wait  un- 
til then  to  even  start  trying  to 
develop  the  communications 
systems  we  might  be  needing? 
Will  amateurs  again  have  to 
wait  for  years  for  the  Commis- 
sion to  relax  its  prohibitions  on 
experimenting  before  systems 
can  foe  developed  to  cope  with 
the  changes? 

30.  The  FCC  should  im- 
mediately start  a  serious  pro- 
gram of  actual  deregulation  of 
amateur  radio.  This  could  be 
done  by  dropping  all  emission 
restrictions  within  the  amateur 
bands.  While  I  don't  doubt  that 
the  result  would  be  chaotic  for 
a  short  while,  the  need  for  a  set 
of  self-Imposed  rules  would 
quickly  bring  things  back  into 
order  Time  may  be  running  out 
for  this  long-needed  change. 

31.  The  development  of  the 
microprocessor  has  made  in- 
evitable the  continued  develop- 
ment of  electronics  and  its  use 
in  ever  more  areas  of  our  lives. 
We  are  now  seeing  the  begin- 
nings of  electronic  transfer  of 
funds  {ETF}T  electronic  mail 
systems  (EMS)T  computer-to- 
computer  exchange  of  data, 
computerized  education  (CAI), 
home  computers,  computer- 
ized designing  of  machinery 
and  systems,  etc.  This  means 
that  our  country  (and  the  world) 
will  be  depending  even  more  on 
a  continued  supply  of  people 
with  an  interest  in  electronics. 
Amateur  radio  has  been  the 
major  supplier  of  this  type  of 
person  —  indeed,  no  other 
source  of  personally  interested 
and  dedicated  people  has  been 
discovered— so  without  an  in- 
creasing number  of  personally 
involved  people  we  could  lack 
the  talent  needed  to  develop 
and  run  the  systems  which 
seem  inevitable.  This  is  a 
further  reason  for  the  Commis- 
sion to  make  every  effort  to 
unfetter  amateur  radio  from 
restrictive  and  paralyzing 
rules,  rules  which  are  in  direct 
opposition  to  the  mandate  pro* 
vided  by  rule  97.1c, 

32.  One  can  only  surmise 
how  much  the  progress  of  elec- 
tronics has  already  been 
stifled  by  the  past  repression 
of  amateur  radio.  In  the  period 
from  the  end  of  World  War  II 
(1946)  until  1963,  when  the 
FCC,  under  heavy  pressure 
from  the  ARRL,  proposed  what 


was  amusingly  called  "Incen- 
tive Licensing"  (which  proved 
to  be  exactly  the  opposite),  the 
growth  of  amateur  radio  was  a 
yearly  11%.  For  a  period  of  11 
years  after  Incentive  Licensing 
was  proposed,  amateur  growth 
stopped  dramatically.  Had  that 
growth  not  been  stopped,  we 
would  today  have  well  over  one 
million  radio  amateurs,  roughly 
three  times  as  many  as  we 
have  at  present.  How  much  has 
our  country  lost  in  new 
developments  which  these 
people  would  have  brought  us? 
How  far  behind  is  our  industry 
today  as  a  result  of  this  set- 
back in  the  supply  of  top  talent 
for  our  electronics  and  com- 
munications industries? 

33.  One  of  the  lessons  of 
World  War  II  which  seems  to  be 
in  danger  of  being  forgotten 
was  the  enormous  value  of  the 
body  of  radio  amateurs.  That 
war  was  the  first  of  the  elec- 
tronic wars,  with  heavy 
dependence  upon  radar,  data 
computers,  sonar,  electronics 
countermeasures,  and  instant 
communications.  Having  served 
aboard  one  of  our  sub- 
marines during  that  war,  I  am 
personally  familiar  with  the 
role  of  electronics  and  com- 
munications and  its  effect 
upon  the  enemy.  When  I  went 
to  electronics  school  in  the 
Navy,  I  found  that  virtually 
every  instructor  was  a  radio 
amateur.  I  found,  also,  that  of 
50,000  licensed  amateurs,  80% 
(40,000)  joined  the  armed  ser- 
vices. Had  I  not  been  a  radio 
amateur,  I  would  not  have  had 
the  interest  to  volunteer  for 
service  and  thus  operate  and 
service  all  of  the  electronic 
equipment  on  a  submarine, 
While  we  all  hope  that  such  an 
event  will  never  come  again, 
history  tells  us  rather  clearly 
that  we  must  be  prepared.  This 
means  we  must  have  a  strong 
body  of  radio  amateurs.  This 
means,  in  turn,  a  responsibility 
on  the  part  of  the  Commis- 
sion to  do  all  in  its  power  to 
assure  the  strength  and 
potency  of  this  body  of  in- 
dividuals. The  more  amateurs 
are  encouraged  to  experiment 
and  pioneer  in  electronics  and 
communications,  the  more 
value  amateurs  will  have  as  a 
body.  You  cannot  turn  off  the 
power  to  invent  through  restric- 
tive rules  and  a  refusal  to  grant 
special  temporary  authority  for 
experimenting  and  then  expect 
a  quick  recovery  from  these 
repressive  measures. 

34.  Even  though  every  lesson 
of  psychology  and  animal 
training  teaches  us  that  both 
animals  and  humans  respond 
better  to  encouragement  and 
rewards,  there  is  a  strong 
tendency  to  approach  every 
problem  caused  by  people  with 
a  punishment  reflex.  The  Com- 
mission,   goaded    on    by    the 


THE  73  MAGAZINE  10  METER  AWARDS 

The  return  of  vigorous  solar  activity  means  that  10  meters 
is  once  again  a  band  to  be  reckoned  with,  O/'  Sol's  11 -year 
cycle  of  sunspot  production  is  about  to  hit  a  peak,  with  the 
result  that  QRP  10  meter  DX  is  possible. 

Now's  the  perfect  time  to  convert  thai  old  CB  rig  to  10  (or 
buy  a  brand  new  one  from  Bristol  or  Standard)  and  join  the 
fun.  We've  had  many  articles  showing  you  just  how  easy  a 
CB-to-lQ  conversion  really  is.  To  give  you  an  added  incentive, 
73  is  offering  two  nifty  Certificates  of  Achievement  for  10 
meter  channelized  communications* 

For  domestic  types,  there  is  the  10-40  Award.  This  one 
should  be  pretty  easy— just  work  40  of  the  50  states.  The  DX 
Decade  Award  goes  to  DXers  who  work  10  or  more  foreign 
countries  with  a  channelized  10  meter  rig,  We  have  endorse- 
ment stickers,  too — the  whole  bit. 

To  give  everyone  an  equal  shot  at  award  #7,  only  contacts 
made  October  1,  1978,  or  after  will  be  valid. 

Well,  don't  just  sit  there.  Get  out  your  soldering  iron,  order 
some  crystals,  and  put  that  CB  rig  on  10,  This  is  going  to  be 
fun,  so  don't  miss  out! 

RULES 

1)  All  contacts  must  be  made  in  the  10  meter  amateur  band 
using  channelized  AM  equipment  Both  converted  Citizens 
Band  equipment  and  commercially-produced  units  (such  as 
those  available  from  Bristol  Electronics  and  Standard  Com- 
munications) may  be  used. 

2)  To  be  eligible  for  award  credit,  all  contacts  must  be 
made  October  1, 1978,  or  after. 

3)  The  10-40  Award  is  available  to  applicants  showing  proof 
of  contact  with  stations  In  at  least  40  of  the  50  United  States. 
A  special  endorsement  sticker  will  be  available  to  those 
working  all  SO  states. 

4)  The  DX  Decade  Award  is  available  to  applicants  showing 
proof  of  contact  with  at  least  10  foreign  countries.  Endorse- 
ment stickers  will  be  awarded  for  25,  50,  75,  and  100  coun- 
tries. 

5)  A  log  of  stations  worked,  with  the  date,  time,  and  type  of 
equipment  used  for  each  contact,  must  be  submitted  when 
applying  for  each  award  or  endorsement. 

6)  Each  application  for  an  award  or  endorsement  must  be 
accompanied  by  a  signed  statement  that  all  claimed  con- 
tacts are  valid.  No  QSL  cards  need  be  sent,  but  they  must  be 
in  the  possession  of  the  applicant. 

7)  To  cover  costs,  a  fee  of  $5.00  must  accompany  each 
application  for  the  10-40  or  DX  Decade  Award.  The  fee  for 
endorsement  stickers  will  be  $2.00  each. 

8)  All  award  applications  should  be  mailed  to:  Chuck  Stuart 
N5KC,  5115  Menefee  Drive,  Dallas  TX  75227. 


ARRL,  has  been  responding  to 
growth  problems  of  amateur 
radio  in  this  way  and  it  has  not 
worked.  No  amount  of  punish- 
ment was  able  to  force 
amateurs  to  take  the  Extra 
Class  license  exam,  as  witness 
the  utter  failure  of  Incentive 
Licenisng.  But  as  soon  as  the 
Commission  provided  rewards, 
there  was  an  immediate 
change.  In  my  response  to  the 
Incentive  Licensing  docket,  I 
proposed  the  institution  of 
special  call  signs  as  a  reward 
for  achieving  the  Extra  Class 
license.  The  Commission 
chose  instead  to  follow  the 
ARRL  path  of  taking  frequen- 
cies away  from  General  Class 
licensees  in  order  to  force 
them  to  get  a  higher  class 
license.  They  did  not  do  this, 
When  the  special  calls  were 
finally  authorized,  years  later, 
amateurs  responded  to  this 
reward.  Although  it  may  go 
against  the  bureaucratic  grain 
to  even  consider  the  solution 
to  amateur  problems  in  terms 


of  providing  rewards  instead  of 
punishments,  the  Commission 
will  get  far  faster  and  better 
results  in  solving  problems  by 
this  type  of  reasoning. 

35.  Much  of  the  hesitancy  of 
the  Commission  to  authorize 
unusual  communications  tech- 
niques for  amateur  use  was 
tied  to  a  firm  belief  that  FCC 
field  monitoring  stations 
should  be  able  to  spy  on  every 
amateur  transmission.  This 
meant  that  amateurs  could  not 
use  any  equipment  or  tech- 
niques  not  already  in  common 
use  by  the  FCC.  This,  obvi- 
ously, meant  that  amateurs 
were  prohibited  from  experi- 
menting with  novel  commu- 
nications techniques.  Should 
any  remnants  of  this  type  of 
bureaucratic  thinking  still  be  in 
effect  within  the  Commission,  I 
put  forth  the  same  argument  I 
did  when  I  challenged  the  need 
for  severe  log  keeping  by 
amateurs:  Has  there  been  any 
serious  historic  need  for  this 
type    of    total    monitoring    of 
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amateur  transmissions?  1  think 
not.  The  fact  is  that  no  matter 
what  type  of  emission  ama- 
teurs try  out,  there  will  be  other 
amateurs  able  to  monitor 
them— and  the  self-policing 
nature  of  amateur  radio  will 
prevail.  In  the  early  days  of 
slow  scan  television,  we  had  a 
few  amateurs  (not  in  the  U.S.) 
who  took  advantage  and  trans- 
mitted pictures  of  an  objection- 
able nature.  It  took  very  little 
time  before  this  was  squelched, 

36.  Since  most  of  us  pride 
ourselves  on  the  freedoms  we 
have  In  the  United  States,  1  feel 
it  is  Important  for  every  citizen 
to  rise  up  In  anger  at  restric- 
tions and  at  repression.  I  feet 
that  bad  laws  should  be  fought 
with  every  means  at  our 
disposal.  The  constitution  of 
the  State  of  New  Hampshire 
reinforces  this  concept,  bid- 
ding its  citizens  to  take  up 
arms  against  any  laws  deemed 
unreasonable.  The  FCC  regula- 
tions hamstringing  (pardon) 
amateur  radio  are  certainly 
repressive  and  restrictive.  They 
should  be  quickly  abolished.  If 
the  Commission  is  afraid  to 
trust  amateurs  with  the 
amateur  bands,  then  at  least 
let  us  try  a  test  of  freedom 
within  one  of  our  bands  and 
see  if  it  is  not  possible  for 
amateurs  to  determine  their 
own  agreements.  Perhaps  we 
could,  as  a  test,  remove  all 
emission  restraints  on  one 
ham  band,  *  .perhaps  15m.  I 
believe  that  the  responsibility 
for  the  orderiy  use  of  our  bands 
will  bring  amateurs  together  as 
they  never  have  been  before, 
and  bring  about  a  much  more 
fraternal  bond.  1  can  see  the 
developing,  should  our  fre- 
quency bands  survive  WARC, 
of  national  conventions  or  con- 
ferences where  new  emissions 
and  uses  for  our  bands  are 
discussed  and  evaluated.  This 
would  not  be  on  the  glacial 
scale  of  FCC  rules,  but  an  im- 
mediate and  direct  response  to 
changing  technologies. 

DETROIT  BOMBS  AGAIN 

It's  been  over  20  years  since 
I've  been  really  involved  with  an 
American  car.  In  1957,  I  bought 
my  first  Porsche  and  that  car 
stayed  with  me  for  over  200,000 
miles  and  15  years,  I  doubt  if  I'll 
ever  find  a  car  as  remarkable  as 
that  one. 

Since  sports  cars  can't  be 
used  for  everything,  I've  used 
many  other  cars  down  through 
the  years— a  couple  VW  vans,  a 
couple  VW  bugs,  a  couple  VW 
hatchbacks,  a  Volvo  station 
wagon*  a  Mercedes  300  sedan, 
a  Rover  2000TC  sedan,  etc.  The 
Mercedes  was  by  far  the  most 
luxurious  of  the  cars,  but  the 
Rover  was  the  best  ddving  by  a 
wide  margin.  I  once  made  the 
250-mile  trip  from  New  York 
City  to  Peterborough   in   2Vi 


hours  in  the  Rover . . .  and  that 
includes  a  gas  stop.  Fantastic 
car  and  incredibly  safe  to  drive. 

In  the  sports  car  division, 
when  I  finally  sold  my  Porsche 
Speedster  in  1972,  I  found  that 
Porsches  had  priced  them- 
selves out  of  my  market.  Then  ! 
saw  the  Datsun  240Z,  On  first 
look  I  knew  I  had  to  have  one  of 
those.  It  was  not  a  Porsche  in 
handling  by  any  means,  but  it 
was  fun,  and,  with  proper  radar 
detection  and  CB  alerting,  it 
could  get  me  to  appointments 
even  when  I  started  late.  This 
was  updated  with  the  280Z 
2  +  2,  which  handled  a  lot  better 
than  the  240.  Datsun  had 
learned  something. 

The  recent  flood  of  advertis- 
ing and  enthusiastic  reviews 
for  the  Mazda  RX7  caught  me 
up.  We've  been  using  a  Mazda 
truck  which  has  defied  even  the 
most   determined    efforts   by 
employees  to  destroy  it,  so  I 
knew    Mazda   was    something 
more  than   a  G.E.   lamp  ......  If 

your  memory  goes  back  that 
far.  The  RX7,  I'm  delighted  to 
report,  is  fantastic,  You  really 
need  a  radar  detector  with  it 
because  when  you  think  you 
are  driving  40  mph,  you  look  at 
the  speedometer  and  find  it 
around  80.  The  car  is  comfort- 
able and  quiet  at  100  mph  and 
is  so  steady  you  can  take  your 
hands  off  the  wheel  until  the 
passenger  is  chewing  the 
upholstery. 

All  this  brings  me  to  the  73 
traveling  office,  a  Dodge  van 
we  bought  last  year  to  make  it 
possible  for  me  to  keep  on 
working  while  being  driven  to 
give  talks  to  clubs,  to  go  to 
hamfests,  to  see  advertisers, 
etc-  Peterborough  may  be  a 
wonderful  place  to  live  and 
work,  but  it  is  an  hour  and  a  half 
away  from  Boston  and  two 
hours  or  more  from  everything 
else.  This  means  that  a  trip 
wastes  three  to  five  hours  of  my 
time,  time  needed  to  answer 
mailT  write  newsletters,  edit  an 
tides,  etc. 

Since  there  isn't  enough 
room  in  a  car  to  do  much  work, 
the  obvious  answer  was  a  van. 
We  shopped  around  and  finally 
decided  on  a  Dodge,  This 
turned  out  to  be  one  of  my  more 
glaring  errors  of  judgment.  We 
put  $200  down  at  a  nearby 
Dodge  dealer  and  awaited  the 
promised  delivery.  When  the 
dealer  had  exhausted  ail 
sources  east  of  the  Mississip* 
pi,  we  came  across  exactly 
what  we  had  been  looking  for 
about  two  miles  further  down 
the  road  . . .  with  the  only  ex- 
ception  being  that  this  van  had 
already  been  converted  into 
just  what  we  needed. 

The  Dodge  dealer  admitted 
that  he  had  known  about  the 
Dodge  down  the  road,  but  that 
guy  wasn't  an  authorized 
Dodge  dealer.  We  bought  the 


converted  van  and  asked  for 
our  $200  back.  If  s  now  over  a 
year  later  and  we  still  haven't 
gotten  back  the  $200  deposit. 
The  dealer,  if  anyone  is  in- 
terested, is  Hackler  Motors  in 
Milford,  N.bL 

A  few  days  after  getting  the 
van,  I  popped  into  it  and  drove 
to  downtown  Peterborough  , . . 
and  it  stopped  dead  in  the  mid- 
dle of  town.  It  wouldn't  start.  It 
turned  out  to  be  a  choke  prob- 
lem which  required  the  removal 
of  the  engine  cover  Inside  the 
van  and  the  manual  manipula- 
tion of  the  carburetor.  Three 
visits  to  the  local  Dodge  garage 
and  dozens  of  stalls  with 
removals  of  the  engine  cover 
and  much  hassle  brought  no 
relief. 

In  desperation,  we  had  a 
manual  choke  installed.  This 
works,  but  it  takes  a  trained  ex- 
pert to  keep  the  damned  engine 
going.  It  dies  constantly  and 
Dodge  is  unable  to  do  anything 
about  it.  No  wonder  Chrysler  is 
in  deep  trouble.  How  dare  they 
put  out  a  car  with  an  engine 
which  is  so  poorly  designed 
that  even  their  own  garages 
cant  get  it  to  work? 

Unfortunately,  that  wasn't 
the  only  problem  with  the  van. 
We  mounted  an  IBM  typewriter 
on  the  table  and  t  tried  for 
several  months  to  work  while 
we  drove.  The  idea  was  good, 
but  the  bucking  and  swaying  of 
the  van  made  it  almost  impossi- 
ble to  hit  the  right  typewriter 
key  or  to  read  while  In  motion.  I 
don't  get  upset  from  reading 
while  my  letters  are  bouncing 
up  and  down,  but  I  sure  get 
tired  and  it  is  difficult  to  keep 
my  mind  on  what  I  am  reading. 
Oh,  we  tried  special  shocks, 
anti-sway  bars,  and  everything 
else  we  could  find.  The  hulk 
still  bounced  high  with  every 
slight  wave  of  the  pavement. 
Even  the  seemingly  smooth  in- 
terstate highways  are  like  roller 
coaster  rides  in  the  van. 

Driving  the  van  is  much  like 
maneuvering  an  ocean  liner.  It 
sways  and  lumbers  around, 
with  virtually  no  visibility  aft. 
Few  car  drivers  appreciate  how 
little  a  van  driver  can  see.  It  is 
foolhardy  to  come  up  on  a  van 
on  its  right  or  to  follow  very 
close  .  .  .  the  driver  just  won't 
know  you  are  there.  You  want 
some  real  fun  . . .  park  a  van  . . . 
particularly  one  of  the  extend- 
ed Dodge  models.  You  don't 
get  good  at  this  without  a  lot  of 
practice.  It  is  an  art  form. 
Perhaps  this  explains  the 
wrinkled  look  on  the  back  end 
of  many  vans. 

Vans  have  a  lot  of  good  uses, 
undoubtedly,  but  I  really  can't 
enthusiastically  recommend 
them  for  mobile  offices.  At 
least,  I  sure  can't  recommend  a 
Dodge ...  for  anything. 


HOME  SECURITY 
OPPORTUNITY 

A  recent  announcement  that 
Tandy  (Radio  Shack)  will  be 
opening  a  pilot  store  in  Ft. 
Worth  selling  security  equip- 
ment brought  to  mind  the 
several  editorials  I  have  run 
down  through  the  years  urging 
radio  amateurs  interested  in 
starting  their  own  businesses 
to  give  this  line  some  serious 
consideration. 

The  security  business  is  a 
natural  for  the  ham,  since  it  re- 
quires a  knowledge  of  elec- 
tronics and  some  experience  in 
putting  things  together  and 
getting  them  to  work.  It  is  a 
business  which  can  be  started 
very  small  and  with  very  little 
initial  investment.  It's  a 
business  where  every  home, 
every  car,  and  every  business  in 
your  neighborhood  or  town  is  a 
prime  prospect  for  a  sale. 

Security  can  cover  the  whole 
gamut  from  a  simple  door 
alarm  on  a  house  to  a 
sophisticated  system  which 
will  detect  heat,  smoke,  damp* 
ness,  intruders,  etc,  It  can  tie  in 
with  microcomputers,  slow 
scan  television,  and  all  those 
nice  toys  hams  have  been  play- 
ing with  for  the  last  couple  of 
years.  What  store  owner 
wouldn't  like  to  have  a  system 
whereby  he  could  see  what  is 
going  on  in  his  store  right  from 
his  home  living  room?  With 
slow  scan  television  and  a 
dedicated  phone  line,  the  cost 
is  remarkably  low,  even  after 
your  generous  commission. 
You  can  even  add  a  motion 
detector  to  call  him  to  the 
monitor,  should  he  get  wrapped 
up  in  a  ball  game. 

While  I'd  rather  see  the 
security  business  bring  in 
money  to  thousands  of  en- 
trepreneurs with  their  own 
shops,  the  Tandy  pilot  store, 
should  it  work  out  the  way  they 
hope,  will  bring  home  security 
stores  into  every  locality  in  the 
country  . ,  *  and  the  end  result 
will  be  a  plus  for  everyone  but 
the  crooks, 

THE  ENTREPRENEUR 
PHILOSOPHY 

There  are  three  basic  ways  to 
go  in  our  country  .  .  .  working 
for  yourself,  working  for  some- 
one else,  or  working  for  the 
government.  Two  of  those  vir- 
tually preclude  making  any 
substantial  money  . . .  the  third 
at  least  has  possibilities,  if  no 
assurances. 

Working  in  any  government 
position  is  a  sure  loser  for  life, 
even  at  the  few  top  jobs.  Even  if 
you  do  figure  out  how  to  get  the 
gravy  you  can  be  found  out,  as 
a  recent  vice  president  dis- 
covered. It  would  require  a  fair- 
ly large  book  to  evaluate  the 
various  opportunities  and 
roads  to  success,  but  a 
reasonable  blanket  statement 
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can  be  made  that  few  people 
make  very  much  working  for 
others, 

1  can't  give  you  a  srx*week 
course  in  how  to  achieve  suc- 
cess within  the  confines  of  an 
editorial  in  73,  but  even  a 
casual  consideration  of  the 
matter  should  make  it  clear 
that  the  best  chances  for  per- 
sonal success  lie  in  the  en- 
trepreneurial direction.  I  can't 


help  thinking  of  the  two 
19-year-old  kids  out  in  Califor- 
nia who  went  into  business  In- 
stead of  going  to  college  and 
are  today  worth  about  $10 
million.  They've  been  in 
business  now  for  over  two 
years,  so  perhaps  you  might 
not  consider  their  growth 
meteoric. 

Of  course  I'm  talking  about 
Steves  Wozniak  and  Jobs,  who, 


because  they  didn't  have 
enough  money  to  buy  a  com- 
puter kit  two  years  ago,  de- 
signed their  own.  Today  the 
firm  is  known  as  Apple  Com- 
puters. 

Both  computers  and  security 
are  guaranteed  growth  in- 
dustries, so  the  chances  of  los- 
ing with  either  of  these  is  a  lot 
lower  than  it  is  with  other  pur- 
suits. Both  are  still  in  their  in- 


fancy  and    have    incredible 
possibilities. 

JUNE  WINNER 

Our  readers  have  voted  'The 
S-Meter  Bender"  as  the  most 
popular  article  in  our  June 
issue,  so  author  Jerrold  Swank 
W8HXR  will  be  receiving  a 
bonus  $100  check  from  us  at 
his  Washington  Court  House 
OH  QTH. 


Ham  Help 


I  need  help  with  the  align- 
ment instructions  for  a 
HaNicrafters  S-22R.  If  anyone 
has  a  service  manual,  I  would 
appreciate  the  use  of  It  just 
long  enough  to  make  a  copy.  I 
will  gladly  pay  postage  for  cer- 
tified mail,  both  ways,  plus  any 
reasonable  fee.  This  was  my 
late  brother's  first  receiver,  and 
I  would  like  to  use  if  for  QSOs 
once  again. 

Nell  D.  Reznik  WB3KIL 

532  Portland  Drive 

Broomall  PA  19008 

Tin  looking  for  the 
maintenance   manuals   and 


schematics  for  the  National 
HRO-500  receiver.  These 
receivers  have  been  used  In 
MARS  programs  over  the  years. 
I  am  willing  to  pay  for  duplica- 
tion costs,  if  not  too  exorbitant, 

Anton  M.  Giroux 

DA1NRWD6AXL 

HHTt2dACflfSigO 

APO  NY  09093 

I  have  a  National  SW-3 
regenerative  receiver  and 
would  greatly  appreciate  it  if 
anyone  could  send  me  coil 
data  on  this  set  or  would  sell 
me  the  coils  or  coil  forms,  I 
also  could  use  a  bottom  panel, 


if    anyone    has    one    wasting 
away  In  the  junk  box. 

Kurt  Denke  WB7WRR 

3253  20th  Avenue  West 

Seattle  WA  98199 

Help!  Does  anyone  have  ex- 
perience in  eliminating  noise 
from  VW  Rabbits  or  Sciroccos? 
The  voltage  regulator  is  built 
Into  the  alternator  In  these 
cars,  and  !  still  have  excessive 
noise  on  my  15  and  10  meter 
rigs. 

Kenneth  M.  Price  XE1TIS 

PO  Box  337 

Irapuato 

Mexico 

The  International  Assoc ia- 
tion  of  Airline  Hams  is  attempt- 
ing to  locate  hams  working  for 
all  the  world's  airlines  so  that 


they  may  be  given  the  oppor- 
tunity to  join  our  club.  They 
should  contact  me  for  more  in- 
formation- 
Carl  H.  Crumley  N4VD 
Secretary,  IAAH 
512  N.  Harrison  Ave. 
Gary  NC  27511 

I  would  like  someone  to 
design  and  possibly  build  an 
autopatch-like  telephone  Inter 
connection  device.  I  would  pay 
a  fair  fee.  Write  for  specifics. 

Gabe  Gargiulo  WA1GFJ 

160  Elm  St. 
North  Haven  CT  06473 

I  need  the  schematic  for  a 
HallicraftersS-129. 

Felix  Mullings  W58VF 

021 -16th  St. 

Galveston  TX  77550 


OSCAR  Orbits 


FINDING  OSCAR 

The  listed  data  telJs  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day,  List 
the  time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes 
later  (two  hours  less  five  minutes).  The  chart  gives  the  longitude  of 
the  day's  first  ascending  (northbound)  equatorial  crossing.  Add 
29°  for  each  succeeding  orbit.  When  OSCAR  Is  ascending  on  the 
other  side  of  the  world  from  you,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166°  from  the 
ascending  longitude.  To  find  the  time  OSCAR  7  passes  the  North 
Pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should 
be  able  to  hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The 
easiest  way  to  determine  if  OSCAR  is  above  the  horizon  (and  thus 
within  range)  at  your  location  is  to  take  a  globe  and  draw  a  circle 
with  a  radius  of  2450  miles  (4000  kilometers)  from  your  QTH.  If 
OSCAR  passes  above  that  circle,  you  should  be  able  to  hear  it.  If  it 
Dasses  right  overhead,  you  should  hear  it  for  about  24  minutes 
total.  OSCAR  7  will  pass  an  imaginary  line  drawn  from  San  Fran- 
cisco to  Norfolk  about  12  minutes  after  passing  the  equator.  Add 
about  a  minute  for  each  200  miles  that  you  live  north  of  this  line.  If 
DSC AR  passes  1 5  *  east  or  west  of  you,  add  another  m i nute;  at  30  \ 
:hree  minutes;  at  45 c,  ten  minutes.  Mode  A:  145.85*.95  MHz  uplink, 
>9.4-29.5  MHz  downlink,  beacon  at  29.502  MHz.  Mode  B: 
I32.125-.175  MHz  uplink,  145.975^.925  MHz  downlink,  beacon  at 
1 45.972  MHz. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions,  instead  of  making  13  orbits  each  day, 
DSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
)rbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
or  that  day,  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
hen  103  minutes  later.  Due  to  incorrect  tracking  information  ob- 
ained  during  the  early  days  of  OSCAR  8.  the  equator  crossing 
imes  contained  in  most  published  charts  are  in  error.  To  correct 
his  error,  multiply  the  orbit  number  by  0.00205  minutes  and  add 
he  result  to  the  equator  crossing  time  as  printed  in  the  chart.  For 


example,  the  published  time  for  orbit  number  3352t  the  first 
equatorial  crossing  on  November  1, 1978.  is  0018:50  UTC.  Thus,  for 
orbit  number  3352,  the  corrected  equatorial  crossing  time  would 
be: 

Corrected  time  =  0018:50  +  (3352  x  0.00205  minutes) 

=  0018:50  +  (6.8716  minutes) 
=  0025:42.3 
The  longitude  figures  contained  In  the  OSCAR  8  chart  are  virtually 
unaffected  by  this  tracking  error.  The  chart  gives  the  longitude  of 
the  day's  first  ascending  equatorial  crossing.  Add  26°  for  each 
succeed!  ng  orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole, 
add  26  minutes  to  the  time  It  crosses  the  equator.  OSCAR  8  will 
cross  the  imaginary  San  Francisco-to-Norfofk  line  about  11 
minutes  after  crossing  the  equator.  Mode  A:  145,85^.95  MHz  uplink, 
29.4-29.50  MHz  downlink,  beacon  at  29.40  MHz.  Mode  J: 
145.90-146.00  MHz  uplink,  435,20435,10  MHz  downlink,  beacon  at 
435.090  MHz. 
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HY-GAIN  TH6DXX 
The  Ultimate  tribander 

Gain  8.7  dB  *  FronMo-baCk ratio  25 
dB  •  SWR  (at  resonance)  less  than 
1.5:1  •  Number  of  elements  6  • 
Frequency  10T  15n  and  20  meters  • 
Longest  element  31 .1 '  •  Boom 
length  24'  •  Wind  load  at  80  mtp>h.t 
207  lbs.  •  Surface  area  8.09  sq.  ft. 
Balun  BN-86  recommended  15.95. 

296.95  list.  Gall  for  quote. 


HY-GAIN  TH3MK3 
Super  3-element 
tribander 

Gain  8dB  *  Front-to-back  ratio  25 
dB  *  SWR  (at  resonance)  less  than 
1.5:1  •  Frequency  10P  15,  and  20 
meters  •  Power  rating:  maximum 
legal  limit  •  Longest  element  27'  ■ 
Boom  length  14*  ■  Wind  load  at  80 
m.pA,  131  lbs,  ■  Surface  area  5  10 
sq,  ft,  Balun  BN-86  recommended 
15.95. 

9-95  list.  Call  for  quote. 


SWAN  TB4HA 
4  element  tri-band 
beam 

All  four  elements  active  on  all  three 
bands.  The  heavy  duty  TB4HA 
features:  •  Gain  9dB  •  Front-to- 
back  24-26  dB  •  Boom  length  24'  • 
Longest  element  28  ft.  10  in.  •  Wind 
surface  area  6  sq.  ft.  *  10-15-20 
meters, 

259.95  list.  Call  for  quote. 
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HY-GAIN 
18AVT/WB  80-1 0M 
vertical 

Self-supporting  25  fl.  omni- 
directional antenna  Low 
angle  radiation,  automatic 
band  switching,  SWR  2:1  or 
less.  Impedance  50  ohms 
Max.  legal  power  10-40 
meters.  SO- 239  connector 

97.00  Call  for  yours  today. 


MOSLEY  RV-4C 

vertical 

antenna 

The  RV-4C  self-  supporting 

vertical  features:  •  Power 
rating  2000  watts  PEP  SSB 
input  ■  Feet  Point  Imped- 
ance: 52  ohms  •  VSWR  at 
resonance  1.5/1  or  better  • 
Height  22*  •  Max  radtal 
length  34*7"  *  Wind  surface 
area  2,049  sq.  ft.  •  Covers  10, 
15.  20  &  40  meters 

63.35  Call  for  yours  today. 


WILSON  SYSTEM  I 
10,  15,  20  meter 


A  DX'ers  delight!  A  full  26'  boom 
wrth  4  active  elements  on  20  meters, 
4  operational  elements  on  all  3 
bands  Gain:  10  dB,  F/B  ratio:  20-25 
dB-  Surface  area  8.6  sq-  ft.  Longest 
element  26'7  Balun  BN50A 
optional  16.95. 

274.95  list  price.  Call  for  quote 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  orcall  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


VfSA 


Longs  Electronics 


MAIL  ORDERS   PO   BOX  11347  BIRMINGHAM,  AL  35202  •  STREET  ADDRESS  2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 
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50  foot  tower 

Comes  complete  with  four 
10  ft,  sections,  plus  an  8  ft. 
25AG-3  3  in.  OD  top  section. 
AH  Rohn  towers  are  "Hot 
Dip"  galvanized  to  resist 
corrosion,  two  oz.  of  molten 
zinc  per  sq.  ft.  of  surface  is 
fused  to  the  steel,  inside  and 
out 

378.55  list.  Call  for  quote, 


ROHN  tower  accessories 

SB25G  3  ft  4  in.  short  base  for 

concrete List  24.30 

BPC25G  concrete  base 

plate  . .  . . List  40.55 

SBH25G  3  ft,  4  in.  hinged  short 

base  for  concrete List  40.00 

BPH25G  hinged  base  plate  for 

concrete List  59.50 

HB25AG  O  to  15  in,  house 

bracket List  19.05 

HS25BG  15  to  24  in.  house 

bracket List  23.80 

HB25CG  24  to  36  in,  house 

bracket List  28.55 

AS25G  accessory  shelf.  Will  fit 
CDE-44,  Ham  II,  Ham  III  &  Tail 

Twister  rotors List  11,90 

25G  10  ft.  tower  section  List  73.80 
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CDE  Ham  III 
antenna  rotor 

Snap  action  switched  wedge  brake 
&  rotational  controls  brings  accur- 
acy to  any  directional  beam.  Fea- 
tures pre-brake  and  lock-in  place 
action.  Ideal  for  in-tower  mounting 

159.95  list.  Call  for  quote, 
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CDE  tail  twister 
T2X  antenna  rotor 

Designed  to  handle  antennas  up  to 
28  sq>  ft.  Inside  tower  installation 
The  rotator  features  138  ball  bear- 
ings (3  races).  Control  box  features: 
110-120  VAC  input.  Line  cord:  3 
wire  grounded.  Control  cable 
requires  Belden  8448  up  to  120  ft. 

325.00  list.  Call  for  quote. 
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WILSON  WR-1000 
antenna  rotor 

Features:  Antenna  Joads  40  sq.  ft., 
controlled  wedge  brake,  116  Ball 
bearings  wift  support  1  ton  of 
balanced  weight.  Plate  mounting 
only  —  8  bolts. 

514*95  list  price  Cafl  for  quote. 
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WILSON  WR-5000 
antenna  rotor 

Features:  Antenna  loads:  6  sq.  ft.,  10 
sq.  ft  with  STB-50  Thrust  bearing 
(optional).  Disc  Brake  98  Ball 
bearings  will  support  750  lbs.  In  line 
or  tower  mounting. 

I  64.95  list  price.  Cal  for  quote 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  USA,  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


VISA 


Longs  Electronics 
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MAIL  ORDERS:  P  O   BOX  11347  BIRMINGHAM,  AL  35202  •  STREET  ADDRESS   2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 
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KENWOOD  TS-82QS 
transceiver 

The  TS-820S  features  a  factory 
Installed  digital  frequency  readout. 

•  160  thru  10  meter  coverage  • 
Integral  IF  shift  •  RF  speech  pro- 
cessor •  VOX  ■  Noise  blanker*  PLL 

•  Built-in  25  KHz  calibrator  •  CW 
side  tone  &  semi-break-in  •  I F  OUT, 
RTTY,  a  XVTR  •  Phone  patch  IN 
and  OUT  terminals. 

1 098  list  price,  Cali  for  quote. 
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KENWOOD  TS-520S 

SSB  transceiver 

TS-520S  features:  *  160  thru  10 
meter  coverage  *  Optional  DG-5 
frequency  display  (on  top  of  unit)  • 
New  speech  processor  with  audio 
compression  amplifier  •  Built-in  AC 
power  supply  (DC-DC  converter, 
optional)  •  RF  attenuator  *  Pro- 
vision for  separate  receive  antenna 
&  phone-patch. 

739.00  list  price.  Call  for  quote, 
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YAESU  FT-9Q1DNI 
HF  transceiver 

Check  these:*  Reject  tuning  ■  Vari- 
able IF  band  width  tuning  •  Audio 
peak  frequency  tuning  »  Digital 
LED  frequency  display  w/memory 
for  TX  &  RX,  no  external  VFO 
required  for  split  frequency  opera- 
tion •  Built-in  Curtis  keyer  • 
Rugged  GE  6146B  final  tubes  •  160 
thru  10  meter  coverage  &  much 
more! 

1 459.00  list  price.  Call  for  quote. 
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YAESU  FT-7 
HF  transceiver 

The  NEW  FT-7  features:  *  Fre- 
quency coverage:  1 0  thru  80  meters 

•  Sensitivity:  0.5  micro  volts  for  S/N 
20  dB  ■  Emissions:  LSB,  USB,  CW  • 
Input  power:  20  watts  DC  ■ 
Completely  solid-state,  single  knob 
tune-up  •  100  KHz  calibrator  built- 
in   •  Semi-break-in  with  sidetone 

•  Receiver  offset  tuning  •  Extreme- 
ly compact  for  installation  under 
dashboard. 

549.00   list  price.  Call  for  quote. 
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ICON!  IC-701  HF 
transceiver 

The  NEW  IC-701  features:  *  Solid- 
state  »  RF  speech  processor  •  100 
W  continuous  on  all  bands,  all 
modes  •  USB.  LSB,  CW,  CW-N, 
RTTY  operation  ■  Double  bal- 
anced Schottky  Diode  Mixer  used 
in  both  RX/TX  •  Dual  buiit-in  digital 
VFO  *  Price  includes  mic  &  power 
supply. 

1 495.00  fist  price.  Call  forquote. 
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TEN-TEC  544 

digital  transceiver 

•  Solid-state  *  Instant  band  change 

•  Covers  3.5  to 30  MHz*  200W  input 
on  all  bands*  RX  sensitivity:  p3mV 

•  8-pole  crystal  IF  filter  *  LED 
readout  •  WWV  at  20  &  15  MHz  * 
Separate  receiving  capability  •  S- 
meter  and  SWR  bridge.  Offset 
receiver  tuning. 

869.00  list  price  Call  for  quote. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S. A,  orcall  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PMT  Monday  thru  Friday. 


VISA 


Long  s  Electronics 


MAIL  ORDERS:  P.O.  BOX  1 1347  BIRMINGHAM,  AL  35202   •   STREET  ADDRESS   2808  7TH  AVENUE  SOUTH  BIRMINGHAM.  ALABAMA  35233 
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DENTRON  MT-3000A 
antenna  tuner 

•  160  thru  10  meter  coverage  ■  Han- 
dles a  full  3KW  PEP  *  Continuous 
tuning  1.8-30  mc  •  Built-m  dual 
watt  meters  •  Built-in  50  ohm 
dummy  load  for  proper  exciter 
adjustment  •  Antenna  selector 
switch  enables  you  to  by-pass  the 
tuner  direct  or  select  the  dummy 
load  or  5  other  antenna  systems, 

349.50  list  price.  Call  for  quote. 
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DENTRON 
MT-2000A  antenna 
tuner 

An  economical,  full  power  tuner, 
designed  to  handle  virtually  any 
type  of  antenna.  Features:  *  Con- 
tinuous tuning  1.8  to  30  MHz  •Han- 
dles a  full  3  KW  PEP  •  Front  panel 
coax  bypass  switching  •  Built-in  3- 
core  balun  *  Front  panel  grounding 
switch  •  Sleek  styling  to  match 
other  Dentron  units. 

1  99.50    list   price.    Cat)    for 
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DENTRON  160-10AT 
super  tuner 

Balanced  line,  coax  cable,  random. 
or  long  wire  antennas,  the  160- 
10AT  will  match  it  —  160  thru  10 
meters  *  Contmuous  tuning,  1.8-30 
mc  •  3  inputs  •  Handles  500  watts 
DC,  1000  watts  PEP  *  Heavy  duty. 
2-core  Ba*un  (3W  dra.  x  3"  H)  • 
Tapped  inductor  #12  ga.  wire, 

1  29.50  list.  Call  for  quota 
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DENTRON  All  Band 
Doublet  antenna 

•  Has  a  total  length  of  130  feet  (14 
ga,  stranded  copper)  •  Center  fed 
through  100  ft.  of  470  ohm  PVC 
covered  balanced  transmission  line 

•  Assembly  complete  •  Tune  10 
thru  160  with  one  antenna  •  Re- 
quires antenna  tuner). 

24.50  Call  for  yours  today. 


DENTRON 

Big  Dummy  Load 

Tune-up  off  the  air  with  Dentron's 
Big  Dummy  Load.  All  full  power 
dummy  load,  it  has  a  flat  SWR.  full 
frequency  coverage  from  1  8  to  300 
MHz.  A  high  grade  industrial 
cooling  oil  is  furnished  with  the 
unit.  Fully  assembled  and 
warranties  Help  cut  out  the  QRM 
factor  NOW! 

29.50  Call  for  yours  today. 
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DENTRON  MLA-2500B 

The  MLA-2500B  has  2000  watts 
PEP  input  on  SSB.  Uses  two  Eimac 
8875s.  New  high-low  power  switch- 
ing for  both  IKW  &  2KW  power 
levels,  and  160-15  meters, 

899.50  list  price.  Call  for  quota 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  orcall  1^800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


VISA 


Longs  Electronics 
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SHURE 

444  desk 
microphone 

Economical  station  mic.  Has  PTT 
switch,  adjustable  head  height, 
solid,  high  impact  plastic  construc- 
tion. Frequency  response:  300  to 
3000  Hz.  Omnidirectional  polar 
pattern.  Controlled  magnetic  mic 
element  designed  for  SSB,  High 
impedance:  50K  ohms. 

35.00  Call  for  yours  today. 


LUMITIME  CC-24 

24  hr.  digital  clock 

The  CC-24  is  the  perfect  addition  to 
any  ham  shack.  Large  2  In.  digital 
display  makes  telling  t*me  easy  at  a 
glance.  The  24  hr.  alarm  with  8- TO 
min,  snooze  button  can  also  be 
used  as  a  station  ID  buzzer.  1T0 
volts  A/C  operation. 

29.95  CaH  for  yours  today. 


BIRD  Model  43 
Thruline  wattmeter 

50  ohms  nominal  impedance. 
VSWR  insertion  with  UHF  con- 
nectors: 1 ,05  max.  *  Accuracy:  plus 
or  minus  5%  full  scale.  Shock 
mounted  30  mrcroamp  meter  has 
scales  of  25.  50  &  100  to  permit  to 
permit  direct  reading  from  100  Mw 
to  10P000  watts. 

125.00  Call  for  yours  today 


■»** 


TELEX  CM-1320 
headset 

"Top  of  the  line"  with  a  boom  micro- 
phone  —  ceramic,  high  impedance. 
The  Choice  Of  DX-peditions.  Model 
CM-132GS  same  as  above  but  with 
single  ear  piece  57.25. 

7  1,70  Call  for  yours  today. 


^■n 


YAESU  YH-55 
headphone  set 

Comes  equipped  with  a  soft  pad  for 
long  hours  of  listening  with 
maximum  comfort.  Compatible 
with  all  Yaesu  equipment.  8  ohms 
impedance. 

1  5.00  Call  for  yours  today. 


KENWOOD  HS-4 
headphones 

For  extended  periods  of  wear,  the 
HS-4  is  comfortably  padded  and 
completely  adjustable.  Frequency 
response  is  300  to  3000  Hz,  8  ohms, 
just  right  for  amateur  radio  use. 

1 9.50  Call  for  yours  today 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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NPC  104R 

regulated 
power  supply 

Converts  1 1 5  VAC  to  1 3.6  VDC,  200 
millivolts.  Handles  4  amps 
continuous  and  6  amps  max,  Solid- 
state.  Excellent  where  DC  stability 
is  important  such  as  small  Ham  or 
CB  rigs,  or  8  track  car  stereos.  Use 
to  trickle-charge  12V  car  batteries. 

49.95  Call  for  yours  today. 
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SWAN  WM-3000 
precision  PEAK/RMS 
wattmeter 

Read  forward  or  reflected  power 
with  maximum  accuracy  frorn3.5to 
30  MHz.  RMS  readings  available 
with  the  flick  of  8  switch.  Four 
scales  from  0  to  2000  watts. 
Requires  117  VAC  power  source. 

87.95  Call  for  yours  today. 
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MFJ  400  econo  keyer 

Speed  8  to  50  wpm  pull-to-tune* 
adjustable  stdetone  and  volume 
Internal  weight  control  lets  you 
adjust  dot-dash  space  ratio.  Dot 
memory.  May  be  used  with  squeeze 
key  for  iambic  operation, 

39.95  Call  for  yours  today. 
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B  &  W  595 
coax  switch 

The  B  &  W  6-position  coax  switch 
features:  Outputs  6,  power  rating:  2 
KW  PEP,  VSWR  less  than  1.2:1  up  to 
150  MHz.  Grounds  all  unused 
antennas.  Perfect  addition  to  any 
ham  shack. 

18.50  Call  for  yours  today. 


AEA  AD-1 
automatic  dialer 

You  get  18  numbers  from  a  1-2 
punch  Make  quick  and  safe  auto- 
patch  calls.  The  AD-1  features: 
Key-Pad  programmable  memory, 
built-in  speaker,  MOS  micropro- 
cessor. Cryslal  controlled  &  mates 
w*th  virtually  all  FM  transceivers. 

129.95  Call  for  quote 


^  **™* 


KLWI  PA15-1 

2m  mobile  amplifier 

»  Frequency  144-148  MHz  *  Modes: 
FM  &  SSB  selectable  •  Power 
output:  Typical  *  15  watts  input  = 
160  watts  output  *  Power  require- 
ments: 13  5  volts  at  22  amps  • 
VSWR  protected  •  New  heat  sink 
design,  full-length  radiating  fins  on 
top  and  sides  •  Thermal  protected. 

289.95  Call  for  quote. 


Remember,  you  can  Call  Toll  Free;  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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Alexander  Mac  Lean  WAZSUTfNNmZVB 
IB  Indian  Spring  Trail 
Denvilie  NJ  07834 


The  Long-Term  Effects 
of  Working  with  ICs 


learn  the  five  warning  signs 


I  am  writing  about  a  little 
known  and  understood 
illness  that  could  affect 
almost  any  ham*  The  profile 
is  drawn  from  the  experiences 
of  many  amateurs. 

The  conversations  were 
taped  over  a  period  of  time 
and  wherever  possible  their 
own  words  will  be  used. 

Q*  How  did  you  get 
started  with  ICs? 

A  I  didn't  at  first  It 
happened  so  slowly  that  1 
didn't  notice  until  it  was  too 
late. 

Q.  Can  you  tell  me  in  your 
own  words  how  it  happened? 

A  It  began  years  ago.  The 
magazines  started  talking 
about  something  called  state 
of  the  art  which  had  some- 
thing to  do  with  solid  state, 

There  weren't  any  more 
articles  about  using  the  type 
30  tube-  There  hadn't  been  in 
years.  I  was  getting  to  feel 
more  and  more  alienated. 

It  wasn't  so  bad  when  they 
just  added  a  few  more  ele- 
ments to  the  tubes-  I  could 
understand  that.  Even  tried  a 
few,  but  I  don't  like  them  as 
well  as  the  30.  No  class. 

All  of  a  sudden  I  found 
that  I  was  far  behind  the 
field.  Even  the  schematics 
were  funny  looking.  Then,  in 
the  early  sixties,  it  happened. 

(?.  What  happened? 


A  The  nuvistor  tube  came 
out  It  was  a  dinky  little 
thing,  only  a  thumbnail  big, 
but  it  was  a  triode,  1  could 
dig  it  After  all  that  transistor 
stuff,  I  could  work  with 
something  they  said  was  state 
of  the  art 

First  thing,  of  course,  I 
hooked  it  up  to  a  decent 
circuit,  a  regenerative  re- 
ceiver. That  really  separates 
the  tubes  from  the  tran- 
sistors. 

It  worked.  It  broke  my 
heart,  but  it  worked  better 
than  the  30,  Had  more  gain 
and  sensitivity.  They  finally 
came  up  with  a  decent 
modern  tube, 

I  guess  losing  the  30  was 
what  really  broke  me  loose.  It 
shook  the  foundation  of  my 
electron  theory.  But  at  least  I 
was  riding  the  crest,  I  was 
state  of  the  art. 

just  as  I  was  getting  the 
hang  of  working  with  them 
and  getting  to  understand  the 
funny  new  symbols  and  the 
articles  about  them  (it  was 
less  than  a  year),  the  field- 
effect  transistor  hit, 

Man,  what  a  wallop!  The 
nuvistor  went  down  like  it 
had  been  shot  There  were  no 
more  articles  about  them  or 
projects  using  them.  It  had 
become  an  un-tube. 


Now  everything  was  FETs. 
This  was  a  new  kind  of  tran- 
sistor. "The  transistor  that 
thinks   it's   a   tube,"  it  was 

called. 

All  transistors  had  delu- 
sions of  grandeur  then,  You 
have  to  understand  the  time. 
Then,  it  was  said  that  transis- 
tors never  went  bad.  They 
either  worked  or  they  didn't. 
There  was  no  talk  then  of 
base-emitter  leakage  or  any- 
thing like  that 

Well,  anyway,  it  was  just  a 
slight  jump  from  ihe  nuvistor 
to  the  field-effect  transistor,  1 
hardly  noticed  it  at  the  time. 

1  got  to  work  building 
little  circuits  with  the  FETs. 
Nothing  too  fancy,  just  some 
oscillators  and  a  few  little 
amplifiers. 

I  hardly  got  my  feet  on 
the  ground  when  the  first  of 
the  ICs  hit  I  just  wasn't 
expecting  that  I  wasn't  pre- 
pared. All  of  a  sudden  every- 
thing was  back  to  transistors 
and  ICs. 

There  was  no  in  between. 
No  more  nuvistors  and  unly  a 
few  FETs.  Even  they  were 
becoming  an  endangered 
species.  I  guess  that's  when  it 
all  began  to  come  apart 

Q.    What   happened   then? 

A  Nothing  right  at  first  I 
just  hung  in  there  and  waited 


for  it  to  go  away*  Only  it 
didn't  go  away.  It  got  worse. 
Much  worse.  Whole  projects 
were  coming  out  with  noth- 
ing but  ICs  in  them. 

That's  when  I  started 
popping  bipolar*.  Nothing 
fancy,  just  some  of  the  old 
stuff.  A  few  2N404s  once  in  a 
while,  Td  throw  a  few  on  the 
bench  and  whip  up  some 
little  audio  circuit  or  other. 

Weil,  it  didn't  take  long. 
Pretty  soon  I  was  into  the 
heavy  stuff.  I'd  be  popping 
some  power  jobs,  2N3055s  or 
something  like  that. 

I'd  be  hanging  bipolar s 
together  until  I  had  the  whole 
circuit  strung  out.  I'd  really 
hit  the  electronic  pits. 

Qr    What   happened   then? 

A.  Then  someone  t  knew 
got  me  turned  on  to  digital. 
He  told  me  that  they  were 
really  easy  to  work  with.  Just 
string  them  together.  It's  so 
easy. 

t  started  out  with  the 
7400s,  A  few  lit  lie  circuits 
and  then  I  learned  about 
some  of  the  higher  7400s,  the 
counters  and  decoders. 

Once  I  got  switched  onto 
digital,  I  had  to  keep  looking 
for  bigger  kicks.  That's  when 
I  hit  onto  linear. 

It  was  the  regulators  that 
made   it  sound  so  innocent 
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Just  one  IC  and  a  few  caps 
and  you  got  regulated  output 
Do  you  know  what  easy  regu- 
lated voltage  does  to  an  oid- 
time  tube  man? 

Then  that  insidious  name. 
Linear.  I  had  to  find  out  why 
it  was  called  linear.  I  found 
out;  there  was  lots  of  stuff 
that  wasn't  digital. 

All  those  seductive  ampli- 
fiers. Whole  audio  sections 
that  would  just  plug  in  with  a 
few  extra  parts.  It  was  so  easy 
to  fall  into  the  trap. 

I  can  still  remember  the 
thrill,  but  it  seems  so  long  in 
the  past  now,  when  an  even- 
ing could  be  happily  spent  in 
building  and  debugging  an 
audio  section. 

It  called  for  experience 
and  craftsmanship.  You  could 
see  the  filaments  light  up  and 
almost  feel  the  signal  flowing 
through  the  circuit 

Now  you  just  plug  in  a 
little  piastic  thing  and  it's 
done.  There's  no  room  left 
for  skill  .  . .  or  pride.  You  get 
lazy  and  take  any  cheap 
plastic  electronic  pill 


Now  you  have  to  keep 
looking  for  more  to  do  with 
them.  Something  to  give  you 
back  a  feeling  of  electronic 
self.  You  buy  more  and  more 
of  them.  You  get  bigger  and 
more  complex  ICs,  looking 
for  the  ultimate  IC  high. 

I'm  an  addict  I  know  that 
now.  I  didn't  know  what 
those  first  few  transistors 
would  do  to  me.  I  thought  I 
could  just  take  a  few  now  and 
then, 

I  thought  I  would  still  be 
in  control  and  I  could  stop 
any  time  I  wanted,  lt*s  too 
late  for  me  now.  I  just  hope  I 
can  keep  the  kids  from  b& 
coming  hooked. 

Q.  Do  you  think  that  is 
going  to  be  much  of  a  prob- 
lem? 

A  Oh,  yes.  The  stuff  is  all 
around  them.  The  magazines 
are  full  of  articles  describing 
the  joys  of  this  new  elec- 
tronic kick. 

The  ads  are  full  of  the 
paraphernalia.  Power  sup- 
plies, miniature  components, 
IC  boards,  and  test  gear.  The 


ICs  are  shown  at  prices  that 
are  almost  a  giveaway. 

Any  kid  on  the  street 
knows  the  local  pushers  who 
have  this  material  available 
just  by  walking  right  in  off 
the  street. 

It's  legal.  They  can  sell  this 
stuff  to  the  unsuspecting  kids 
and  the  law  can't  touch  them. 
The  only  way  to  fight  it  is 
with  public  awareness  of  the 
problem  .  , . 

This  story  is  not  unique. 
Many  amateurs  have  become 
IC  addicts.  But  there  are  signs 
that  can  be  recognized  by  the 
families  or  friends  of  any 
ham. 

1.  One  early  sign  is  that 
the  victim  starts  popping  ICs. 
This  is  easy  to  spot.  They 
make  a  distinctive  sound 
when  they  crunch.  Often  the 
victim  will  sprinkle  ICs  on 
top  of  his  favorite  breakfast 
cereal. 

2.  Another  sign  is  Widget 
Fidgets.  This  is  an  electronic 
form  of  delirium  tremens 
caused  by  trying  to  work 
with     components     far     too 


small  for  human  beings. 

3.  Every  now  and  then 
you  may  find  the  victim  read- 
ing a  copy  of  73  hidden 
behind  another  magazine 
such  as  Playboy  or  Field  and 
Stream. 

4.  Certain  words  may 
creep  into  his  vocabulary, 
words  like  mini-DIP,  fanout, 
and  nanosecond. 

5.  Another  sure  tip-off  is 
that  the  victim  can  often  be 
found  sitting  alone  in  a  dark- 
ened room,  chanting  Ohm's 
Law  over  and  over. 

By  the  time  it  has  pro- 
gressed this  far,  the  victim 
may  even  be  a  pusher,  writing 
articles  for  the  magazines  and 
getting  others  hooked,  to  pay 
for  his  habit 

There  is  no  known  cure 
for  IC  addiction  and  treat- 
ment is  not  generally  avail- 
able. If  the  disease  has 
progressed  far,  there  is  little 
hope. 

AH  you  can  do  is  keep  the 
victim  comfortable  and  hope 
that  he  never  discovers  micro- 
processors. ■ 
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ARSON    AUCTION 

Bid  by  mail  on  the  following  new  and  used  gear. 


AUCTION  ITEMS 

1 .  Ym*u  FT  Ml  S  -  new  demo    List  $559* 

2.  ICOM  IC  245  -  new  demo     List  $499  " 

3    Temp* FMH-2  Handi  Talkie  4  sets  xtals  -  new    List  $249™ 

4.  Colltni  Station  -  E  *ce I  lent  cond  used  K  WM-2  "wing  "  s/n  1 041 0  w  rth  Wate  ra  &  DX  Eng  Proc.n  5 1 6F-2  PM-2 .  31 2  B-5,  S  pectron  ie  s  DD- 1 C  Dig  d  isplay  bid  on  complete  station  only  -  subject  to 
prior  sale  at  asking  price  $1295™ 

5.  Heath  Station  -  SB-1D2,  SB-650  dig.  display,  SB-60Q  speaker.  HP-23B  PS  Mint  Condition.   Subject  to  prior  sale  at  asking  price  of  $650  M 

6.  Heath  Slatton  Accessories  -  59^20  spec  anal yzer .  SB-61 0  Scope,  S B-630  Stat  Console  HM  -i  02  SWR  Meter  HM-2 1 02  SWR  Meter  M i nt  co n d  S  u  bject  to  p  rior  sal e  at  ask  i ng  price  of  $450  w 

7.  Midland  13-510  with  "PL"  -  Mint  used     List  $430" 

HOW  TO  SID 

1    Enclose  personal  check  in  the  amount  of  your  bid  and  indicate  which  item  bid  is  for 

2.  Enclose  complete  shipping  address  (not  P  O  Bo*}  and  mailing  address 

3    Enclose  phone  number 

4.  Enclose  self-addressed  stamped  envelope 

5    Send  to  Arson  Auction'  Arson,  Inc.,  615  So.  Gallatin  Hd.,  Madison,  Tennessee  37115- 

TERMS  OF  AUCTION 

1.  Absolute  Auction  -  sale  to  highest  bidder. 

2.  Bids  opened  Oct.  23 

3.  Highest  bid  will  be  notified  by  phone  that  item  is  being  shipped 

4.  All  checks  for  losing  bids  will  be  returned  if  you  include  S.A.SE  -  otherwise  destroyed 

5.  All  sales  final 

6.  New  items  have  90  days  manufacturer  guarantee. 
?.  Used  items  30  days  guarantee. 

0.  Shipping  will  be  collect 

Amateur  Radio  Supply  of  Nashville,  Inc.  a4o 

615  So.  Gallatin  Road,  Madison.  Tennessee  37115     Phone  (615)  868-4956 
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The  Lady  Saw  Red 


if  the  shoe  fits  . .  . 


James  C  Grady  WB4ZVZ 
PO  Box  158 
Keniy  NC  27542 


I  guess  the  antenna  on  my 
chimney  attracted  him. 
At  any  rate,  he  telephoned 
saying  he  wanted  to  come 
look  in  my  shack  as  he  was 
getting  interested  in  amateur 
radio.  I  urged  him  to  come 
and  bring  his  XYL  Perhaps 
he  and  I  could  sell  her  on  it, 
too.  That  would  be  better 
than  having  her  hostile  white 
he  tried  to  get  going. 

They  came  on  the  double, 
I  barely  had  lime  to  make  the 
shack  semi-presentable  before 
they  walked  in.  She  gave  the 
cold-fish  eye  to  the  disorder 
almost  before  she  got  inside. 
We  sat  down,  talked  for  a  few 
minutes,  and  I  learned  that  it 
was  my  four-element,  two 
meter  beam  that  had  caught 
their  attention.  It  was  so 
much  less  obtrusive  than  their 
neighbor's  moonraker.  The 
lady  was  obviously  attuned  to 
the  exterior  appearance  of 
her  home.  It  was  then  that  I 


made  the  fatal  mistake.  I 
switched  on  my  rig  to  give 
them  a  demonstration  of  the 
fun  benefits  of  two  meters 
without  first  laying  the 
groundwork. 

A  voice  erupted  from  my 
little  three-inch  speaker: 
"Break,  break/'  I  saw  the 
lady  wince  and  realized 
immediately  that  she  had 
heard  that  kind  of  squawk 
from  her  neighbor's  chicken 
rig.  Then  came  a  garbled  slur 
of  tetters  and  numbers.  The 
identification  process  was 
wasted  on  us.  Nobody  could 
have  copied  it,  even  with  long 
experience. 

Then  another  station  in 
the  group  answered  prompt- 
ly, adding,  "Got  no  time  fer 
yew,  Mac.  XYL  sez  I  gotta 
clean  up  this  QTH  pronto!" 

"What's  XYL?"  the  lady 
asked.  "And  what's  QTH? 
Why  do  they  speak  in  riddles? 
I  don't  understand.  It's  jar- 
gon." 

I  explained  that  XYL 
meant  wife, 

"Then  why  didn't  he  say 
wife  instead  of  XYL?1'  she 
asked,  "Wife  is  easier  to  say 


and  easier  to  understand, 
too." 

I  told  her  that  symbols 
were  devised  for  telegraphy 
to  make  transmission  faster 
and  easier  and  that  this  bird's 
use  of  XYL  on  the  phone  was 
simply  a  carryover  from  brass 
pounder's  language, 

"But  he's  not  using  Morse 
code,"  she  retorted  hotly, 
"XYL  is  more  difficult  to 
pronounce  and  has  no  mean- 
ing except  to  you  amateurs. 
Was  he  trying  to  prevent  un- 
initiated listeners  from  know- 
ing what  he  was  talking 
about?" 

I  continued  the  soothing 
effort  although  I  could 
plainly  see  I  was  making  no 
headway  whatever. 

"And  why  did  he  use 
QTH?  What  in  heaven's  name 
does  that  mean?'1  she  de- 
manded. At  that  same  instant 
the  almost  unintelligible  voice 
slurred  out,  "Home  QTH." 
The  lady  almost  vaulted  From 
her  chair. 

I  explained  that  QTH 
meant  home,  but  the  lady 
was  more  agitated  and  dis- 
traught then  ever. 


"Then  why  did  he  use 
QTH  when  he  had  already 
said  'home'?  That's  the  same 
as  saying  'home  home1  and 
that's  even  worse  than  a 
double  negative.  Do  all  of 
you  amateurs  talk  that  way? 
Aren't  you  capable  of  under- 
standing and  speaking  the 
English  language?" 

I  was  getting  nowhere  in  a 
hurry.  The  lady's  faint-heart- 
ed husband  squirmed  in  his 
chair  but  did  not  muster  the 
courage  to  say  anything. 
There  was  no  way  for  me  to 
help  him  unless  I  came  up 
with  something  and  fast  And 
it  was  easy  to  see  why  they 
were  considering  amateur 
radio.  It  is  a  hobby  that  a 
man  can  enjoy  without  being 
let  out  of  the  house,  Just 
then  a  voice  on  the  radio 
answered  the  garbled  one. 
"Roger  Dodger,  old  man. 
We're  about  to  destinate." 

That  did  it.  The  lady  ex- 
ploded belligerently.  "What  is 
that  moron  about  to  design?" 

I  sat  there  with  a  dumb, 
blank  expression,  not  because 
I  adopted  it,  but  because  I 
couldn't  help  it,  I  just  plain 
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didn't    know    what   she   was 
talking  about. 

Then  she  let  me  know, 
"Webster  defines  destinate  as 
to  design  or  appoint.  At  best, 
it  is  an  extremely  ill-chosen 
word.  It  does  not  mean  'to 
arrive.1  I  can  see  that  all  of 
you  amateurs  desperately 
need  language  training.  What 
a  pity  you  don't  spend  some 
of  your  study  time  learning 
to  communicate  with  proper 
English  rather  than  simply 
learning  to  use  pig  grunts  and 
squeals.  Your  mastery  of 
technology  is  of  little  use  if 
you  cannot  transfer  intelli- 
gence. It's  no  wonder  that 
others  are  after  the  frequen- 
cies you  enjoy.  They  might 
well  make  better  use  of 
them," 

That  last  sentence  really 
hurt.  It  cast  a  new  dimension 
on  her  diatribe,  but  she  did 
have  a  point*  1  explained  that 
the  language  we  use  is  the 
same  used  by  amateurs  all 
over  the  world,  that  all  of  us 
understand  it,  that  we  can't 
all  talk  like  Harvard  PHDs.  I 


was  pouring  on  the  logic  and 
the  humility  and  thought  I 
was  finally  making  some 
headway  when  the  term 
"QSYing  to  five* two"  broke 
into  the  shack.  The  lady 
boiled  over  again. 

"What  does  that  nonsense 
mean?"  she  demanded. 
"Couldn't  it  be  expressed  so 
everyone  can  understand  or 
has  it  some  meaning  that  is 
subversive  or  maybe  vulgar?" 

This  was  her  most  vicious 
parry  yet,  so  I  explained  that 
it  meant  only  a  frequency 
change.  She  seemed  to  accept 
this,  but  I  could  see  that  she 
was  not  impressed.  Then 
there  was  a  distorted  slurring 
noise  by  the  drooling  ham 
and  more  pointless  drivel 
ending  with  a  shouted  "73." 

Her  dander  rose  again, 
"What  does  73  mean?"  she 
almost  shouted,  "He  has 
again  obviated  sensible  com- 
munication. Couldn't  he  say 
whatever  he  means  and  quit 
this  insane  code  practice?" 

1  could  see  that  the  meek 
one's  chance  of  ever  passing 


Uncle  Charlie's  exam  or  own- 
ing a  rig  were  running  down 
the  drainpipe.  No  doubt 
about  who  was  head  of  their 
household.  Oh  well,  there  is 
always  stamp  collecting  for 
his  type.  Then  I  explained 
that  73  means  "best  regards/' 
but  by  this  lime  I  was  unable 
to  convince  even  myself  that 
hams  are  either  articulate  or 
wise, 

"73  has  four  syllables," 
she  shot  back.  "Best  regards 
has  three  syllables.  Where  is 
the  saving?  Your  system  sub- 
stitutes mumbo- jumbo  for 
simple  words.  It  adds  time 
and  complication.  It  defies 
understanding.  It  makes  your 
messages  almost  totally  sense- 
less for  non-hams  and  con- 
vinces everyone  that  you 
already  have  more  frequen- 
cies at  your  disposal  than  you 
deserve,  You're  no  better 
than  chicken  banders  and  we 
have  far  too  many  of  them 
already.  Horace  will  be  better 
off  to  forget  this  silly  diver- 
sion. You  can  bet  I'll  see  to 
that." 


11  Yes  ma'am,"  I  answered 
passively,  fTrn  sure  you 
will."  The  lady  led  her  silent 
husband  out  of  my  shack- 
After  they  had  gone,  I  sat 
down  to  think  seriously 
about  the  route  that  we  are 
traveling  and  came  to  the 
conclusion  that  the  tady  did 
have  some  logic  on  her  side, 
And  this  winter  I'm  going  to 
enroll  in  a  college  course  in 
English  instead  of  the  club's 
upgrading  course.  So,  in  the 
future,  if  you  hear  me  on  two 
meters,  or  10,  or  15,  or 
wherever,  utter  any  of  these 
things  I've  told  you  about,  or 
use  shout  for  call,  or  we  for  I, 
or  affirmative  for  yes,  or 
negatory  for  no,  or  I  know 
wotcha  mean,  or  real  fine, 
please  call  my  attention  to 
my  oversight.  I'm  trying  to 
do  a  public  relations  job  for 
amateur  radio  by  upgrading 
my  conversation.  I  hope  I 
won't  be  entirely  alone. 

And  I  count  myself  lucky 
with  the  lady.  She  never  even 
mentioned  'Roger 
Dodger."  ■ 
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Karl  T.  Thurber,  Jr.  WSFX/4 

631  N.  Over  brook  Dr. 

Ft  Walton  Beach  Fh  32543 


The  Frugal  Alternative 


home-brew  an  HT  charger 


Having  a  set  of  dead 
nicads  in  your  HT  is  no 
fun— especially  when  you 
really  need  them!  If  you  find 
yourself  in  this  situation  and 
haven't  bought  your  handie- 
talkie  complete  with  charging 
base  at  the  outset,  chances 
are  good  that  you  wiil  want 
to  purchase  one  in  the  very 
near  future.  The  Wilson  HT's 
charging  posts,  which  are 
recessed  into  the  battery  slide 
tray  on  the  underside  of  the 
unit,  make  it  very  difficult  to 
charge  the  unit  without  one. 


Custom  charger  bases,  acces- 
sories designed  to  service  a 
specific  manufacturer's  HT, 
are  expensive.  There  are  ways 
to  charge  the  Wilson  1402SM 
and  other  similar  units  having 
tray-mounted  charging  ter- 
minals, though  doing  so  takes 
a  bit  of  ingenuity. 

I've  experimented  with  a 
number  of  alternatives  to 
charging  my  unit,  including 
removing  the  battery  tray 
from  the  case  and  charging  it 
separately.  Most  of  the  ap- 
proaches  I  tried  were  rather 
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Fig.   I.  Charging  system  shown  above  provides  an  inexpensive 

means  of  charging  the  Wilson  J402SM  and  similar  handle- 
talkies  that  are  charged  by  means  of  terminals  recessed  in  the 
battery  pack.  An  old,  defunct  charger  base  is  modified  to 
accept  the  Wilson  and  provides  mechanical  support  while 
charging. 


cumbersome.  I've  found  the 
simplest  approach  to  recharg- 
ing the  12- volt  pack  to 
involve  no  more  than  an 
inexpensive  CB-type  hand- 
held recharger  and  a  junked 
commercial  charging  base. 
Here's  how  it's  done: 

Purchase  a  Radio  Shack 
#21-516,  or  similar  nicad 
charger ,  of  the  type  used  to 
charge  their  line  of  12-volt 
CB  hand-helds.  The  battery 
packs  of  these  units  are  elec- 
trically similar  to  the 
Wilson's,  though  they  are 
mechanically  very  different. 
Both  use  10  series-connected 
AA-size  nicads,  each  having 
an  open-circuit  voltage  of  1 .2 
to  1*25  volts,  to  produce  a 
supply  voltage  of  12  to  12,5 
volts*  This  charger,  which 
resembles  an  ordinary  tran- 
sistor radio  ac  adapter  or 
battery  eliminator,  has  a 
stated  output  voltage  of  17.4 
V  dc  as  indicated  on  its  case. 
Don't  worry  about  this.  It 
won't  harm  the  nicads,  as  the 
voltage  tapers  off  as  the  cells 
charge,  and  the  charging  rate 
is  limited  to  40  or  50  mA. 

As  supplied,  the  charger 
comes  with  a  cord  which  is 
terminated  in  a  standard 
"inverted"  dc  power  plug. 
This  is  a  standard  charging 
and  power  plug,  and  it  is 
intended  to  plug  directly  into 
any  of  the  Radio  Shack  CB 
h an d-h elds'  charging  jacks.  To 
use  the  charger  with  the 
Wilson  or  similar  HT  is  more 
of  a  mechanical  problem  than 


an  electrical  one.  You  need  to 
scout  out  a  junked  commer 
cial  charging  base  for  any 
kind  of  radio  pager,  monitor, 
pocket  scanner,  or  small  HT. 
We're  not  looking  for  a  good 
charger,  just  the  base  that  can 
be  modified  to  physically 
support  the  Wilson  and  pro- 
vide a  means  of  feeding  it  the 
charger's  output.  I  located  a 
defunct  "Page-cite"  base 
(used  to  recharge  a  small 
pocket-radio  pager)  at  a  local 
hamfest  for  all  of  $2.50,  pur- 
chased on  an  as-is  basis.  Other 
possible  sources  for  these 
units,  other  than  the  flea- 
market  circuit,  are  local  fire 
and  police  departments,  two- 
way  radio  repair  shops,  and 
other  commercial  users.  They 
may  have  unrepairable  or 
obsolete  bases  lying  around 
either  free  for  the  asking  or 
which  can  be  obtained  for  a 
very  small  sum.  Use  your 
scrounging  skills  here!  One 
word  of  caution,  however:  If 
you  should  find  a  charger 
base  that  appears  to  be  intact 
electrically  and  you  want  to 
use  it  directly  to  charge  your 
unit,  be  sure  to  check  out  the 
charging  voltage  and  current. 
Many  of  these  units  are  low- 
voltage,  high-current  types, 
which  would  not  be  suitable 
for  charging  the  Wilson,  even 
if  it  might  fit  snugly.  Using 
such  a  base  might  even 
damage  your  HT  or  battery 
pack,  as  well 

In   any   case,   the   charger 
base  you   locale  will  almost 
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Photo  A  Wilson  1402SM  HT  is  shown  in  the  charge  position, 
ready   to   be  charged  up   from   the  small  CB-type  battery 

charger. 


certainly  not  accommodate 
the  Wilson  without  modifica- 
tion to  the  base.  You  will 
find    that    the    Wilson    is    a 

physically  large  HT  (at  least 
the  1402SM  is),  and  is  much 
larger  than  most  pagers  and 
commercial  units.  So,  the 
base  must  be  modified  to 
accept  it.  To  do  this,  first 
remove  the  plastic  sleeve 
generally  used  to  hold  the 
pager  or  HT  securely  in  place 
atop  the  charger  base,  It  can 
be  discarded,  as  it  won't  fit 
the  Wilson.  Next,  carefully 
file  the  rectangular  opening  in 
the  base  until  the  Wilson  can 
be  freely  inserted  without 
undue  binding.  Be  sure,  how- 
ever, not  to  make  the  hole 
too  large,  which  would  allow 
excessive  slippage  when  the 
unit  is  inserted  (it  won't  have 
the  support  of  the  sleeve, 
which  has  been  discarded). 

Next,  install  a  chassis- 
mount  "inverted*'  dc  power 
jack  on  the  rear  of  the  base  to 
accept  the  plug  on  the  Radio 
Shack  charger.  These  jacks, 
despite  their  strange  name, 
are  standard  items  and  can  be 
obtained  from  Radio  Shack, 
Olson    Electronics,    Burstein- 


Applebee,  and  most  other 
mail-order  stores.  Remove  or 
disconnect     the     existing 

charger  wiring  —  you  won't 
be  needing  it  Route  the  leads 
from  the  jack  to  the  base's 
charging  clips,  being  espe- 
cially careful  to  observe 
correct  polarity.  The  tip  on 
the  charging  plug  is  positive 
and  the  shell  is  negative. 
Wiring  is  shown  in  Fig.  1. 
Note  that  on  the  Wilson 
1402SM  HTt  when  looking  at 
the  unit  from  the  front,  the 
positive  terminal  is  on  the 
left,  while  the  negative  ter- 
minal is  on  the  right  Failure 
to  observe  correct  polarity  is 
guaranteed  to  be  an  expensive 
mistake! 

You're  almost  finished, 
but  getting  a  good,  solid  con- 
nection to  the  recessed  charg- 
ing terminals  on  the  Wilson 
can  be  a  bit  tricky.  Usually,  a 
very  short  (#"  or  less)  6-32 
screw,  soldered  upside  down 
to  the  top  of  the  base's 
charger  clip,  will  do  the  trick 
and  make  good  contact  with 
the  Wilson's  terminals.  In 
some  cases,  a  "pointed'1 
solder  blob  on  each  clip  will 
be  what  is  needed  to  make 


Photo  B.  HT  is  shown  in  the  non-charging  reclining  position. 
Once  charging  is  complete,  the  unit  can  be  disconnected  from 
the  charger  and  is  ready  to  operate  portable  or  fixed-base  as 
shown  in  the  photo. 


good  continuous  contact 
when  the  HT  is  inserted  and 
standing  vertically  in  the 
charger  {Photo  A).  You  will, 
of  course,  have  to  inspect 
your  charger  base  to  deter- 
mine what  kind  of  clips  it 
uses  and  what  must  be  done 
to  accept  the  Wilson  or  what- 
ever HT  you  want  to  use  with 
iL  Usually,  modifying  and 
adjusting  the  clips  is  no  prob- 
lem, but  it  takes  a  little  pa- 
tience to  get  the  HT  to  seat 
just  right. 

The  Radio  Shack  charger  I 
used  will  fully  charge  the 
nicad  pack  in  about  12  to  14 
hours.  Although  it  can  be  left 
connected  to  the  HTs  ter- 
minals, it's  best  to  disconnect 
it  to  prevent  any  possibility 
of  overcharging  the  cells  and 
to  eliminate  any  possibility  of 
fire  from  overheating  or 
failure  of  the  charger  unit. 
This  can  be  done  very  simply 
by  unplugging  the  charger 
from  the  ac  outlet,  removing 
the  Wilson,  and  reinserting  it 
so  that  it's  no  longer  resting 
directly  on  the  charger  clips, 
but,  rather,  is  reclining  on  the 
charger    base   at  a  45-degree 


angle  so  that  charging  current 
cannot  flow  to  the  terminals. 
This  position  also  makes  for  a 
dandy  fixed-base  operating 
position    for    the  HT  (Photo 

B). 

While  the  best  charging 
philosophy  to  follow  is  a 
highly-charged  subject  (pun 
intended),  I  believe  that  you 
can  help  ensure  maximum 
battery  life  by  recycling  the 
nicads  three  or  four  times  a 
year.  This  means  letting  the 
batteries  discharge  com- 
pletely before  recharging 
them.  Doing  this  tends  to 
inhibit  "plating"  which 
reduces  the  batteries1  effi- 
ciency. By  exercising  a  little 
care  in  charging  {not  over- 
charging and  not  charging  in 
too  many  short  spurts},  you 
should  get  well  over  a 
thousand  charge  cycles  from 
a  set.  Be  sure,  when  charging, 
that  each  of  the  ten  nicads  in 
your  battery  tray  is  a  good 
one,  and  that  each  is  seated 
properly  so  that  the  charging 
current  flows  through  it  in 
the  right  direction. 

Who  says  you  can't  charge 
up  a  Wilson  on  a  budget?  ■ 
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Recently,  I  had  occasion 
to  work  on  several  dif- 
ferent phase  locked  loop 
systems.  One  system  was  rela- 
tively straightforwardj  but 
two  of  the  systems  had  to 
utilize  a  heterodyning  pro- 
cess, and  these  proved  to  be 
anything  but  straightforward. 
More  recently,  I  came  across 
a  statement  made  by  a  Mr.  R. 
E.  Funk  of  RCA  (COS/MOS 
Digital  Integrated  Circuits, 
Solid  State  Handbook 
5SD-203B,  page  460},  Mr, 
Funk  says:  "The  disadvantage 
of  the  heterodyne  technique 
is  that,  because  a  second 
reference  crystal  and  a  mixer 
are  needed,  the  designer  may 
be  afforded  an  unsought  op- 
portunity to  demonstrate  his 
process  in  eliminating 
spurious  beat  and  sum  fre- 
quencies.11 This  is  the  under- 
statement of  the  year!  But 
Mr.  Funk  certainly  knew 
what  he  was  talking  about. 

The  purpose  of  this  article 
is  to  share  some  of  my  ex- 
periences. There  is  a  definite 
shortage    of  practical    phase 


locked  loop  mater ial.  The 
publication  just  mentioned 
and  the  Phase  Locked  Loop 
Systems  Data  Book  put  out 
by  Motorola  contain  prac- 
tically all  the  useful  data  I 
could  find.  I  recommend  that 
the  serious  experimenter  ob- 
tain these  publications. 

There  have  been  various 
ham  articles  on  phase  locked 
loop  systems,  but  these  have 
been  somewhat  limited  In 
content  and  spread  over  a 
number  of  publications.  I 
propose,  therefore,  for  the 
purpose  of  completeness,  to 
begin  at  the  beginning  and 
build  up  to  a  practical  sys- 
tem. Hopefully,  this  discus- 
sion on  the  various  pitfalls 
will  save  you  a  few  headaches 
and  frustrations [ 

First  of  ail,  you  may  ask, 
"Why  do  I  want  a  phase 
locked  loop  system  at  all? 
What  is  the  advantage  of  it?" 
To  answer  this,  it  is  necessary 
to  discuss  the  shortcomings 
of  some  other  systems.  For 
example,  an  FM  transmitter 
may  generate  the  FM  at  a  low 
frequency,  3  MHz  being 
typical,  and  double  and  triple 
many  times  until  the  desired 
output  frequency  is  obtained. 
This  is  fine,  except  for  one 


thing  —  the  output  of  the 
transmitter  may  contain 
many  spurious  signals  such  as 
6  MHz,  9  MHz,  12  MHz,  and 
so  on.  This  is  the  reason  the  2 
meter  transmitter  contains  so 
many  tuned  circuits  -  regula- 
tions and  good  practice  say 
that  these  products  must  be 
kept  at  home. 

In  many  cases,  it  is  neces- 
sary to  obtain  a  local  oscil- 
lator injection  voltage  thai  is 
too  high  in  frequency  for  a 
stable  vfo.  The  usual  method 
is  that  a  low-frequency  vfo  is 
mixed  with  a  higher-frequen- 
cy crystal  oscillator  output, 
and  the  sum  or  the  difference 
product  is  utilized.  But  this 
method  also  provides  a  lot  of 
spurious  outputs,  and,  unless 
the  mixer  output  is  ade- 
quately filtered,  it  will  result 
in  the  reception  of  all  sorts  of 
unwanted  signals.  As  an 
example,  a  5  MHz  vfo  may  be 
mixed  with  a  33  MHz  crystal 
in  order  to  obtain  a  38  MHz 
local  oscillator  signal  which, 
when  used  with  a  12  MM/  i-f, 
will  allow  50  MHz  operation. 
In  this  instance,  the  sum 
product  has  been  used,  but 
there  is  also  a  difference 
product  33  MHz  less  the  vfo 
frequency   of  5  MHz  equals 


28  MHz.  Unless  this  signal  is 
properly  filtered,  you  might 
find  40  MHz  commercial  sta- 
tions coming  through  in  addi- 
tion to  the  6  meter  signals. 
To  make  matters  worse,  har- 
monics of  the  vfo  will  also  be 
present  in  the  local  oscillator 
chain  output,  one  of  which 
will  be  40  MHz,  only  2  MHz 
away  from  your  wanted  out- 
put. 

Now,   in    the   case  of  the 
FM     transmitter     mentioned 
earlier  and  in  ihe  local  oscil- 
lator  system    just  described, 
an  oscillator  operating  right 
at     the     output     frequency 
would  eliminate  the  need  for 
multiple    tuned    circuits  and 
elaborate    fillers,    because   a 
properly    designed    oscillator 
will    be   free  of  all  spurious 
signals     except     harmonics, 
and,    usually,    these  are   suf- 
ficiently    removed     in     fre- 
quency   not   to    be    trouble- 
some.   Unfortunately,   unless 
it    is    possible    to    lock    the 
high-frequency  oscillator  to  a 
stable  source,  you  will  have 
traded  a  spurious  signal  prob- 
lem for  a  frequency  stability 
problem.  This   is   where   the 
phase  locked  loop  enters  the 
picture.    The   system   allows 
the  high-frequency  oscillator 
to    be    locked    to    a    stable 
source,    IT  crystal   control  is 
required,    a   1 54   MHz   oscil- 
lator,  for  example,   may   be 
locked   to  a  1    MHz  or  a  10 
MHz  crystal  oscillator.  How- 
ever,    to    supply    many    dif- 
ferent    local     oscillator    fre- 
quencies, many  crystals  must 
be    used  or,  alternatively,   a 
synthesizer  inserted  into  the 
circuit  (more  on  this  later). 

The  local  oscillator  or  the 
FM  transmitter  may  also  be 
locked  to  a  lower  frequency 
vfo.  But,  before  I  discuss  this, 
refer  to  Fig,  1 ,  and  see  how  a 
vfo  may  be  locked  to  a 
crystal.  Incidentally,  when  a 
vfo  is  locked  in  this  manner, 
it  is  called  a  vco  -  voltage 
controlled  osc  i  II  at  or. 
Referring  lu  Fig,  1,  the  vco 
feeds  output  into  a  kind  of 
mixer  which  is  usually  termed 
a  phase  detector  (0  detector). 
Actually,  many  phase  detec- 
tors are  simple  mixers.  At  the 
same  time,  the  crystal  oscil- 
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lator,  which  is  now  called  the 
reference  oscillator  or  some- 
times   the   clock,  also  feeds 
output  to  the  mixer  or  phase 
detector  When  there  is  a  dif- 
ference in  frequency  between 
the  two  input  signals,  certain 
mixers  will  deliver  a  dc  out- 
put which   is  either  negative 
or    positive   in   polarity,   but 
will  have  no  output  if  the  two 
input  frequencies  (and  phase) 
are  the  same.  It  is  this  +  or  - 
output    voltage    which    dis- 
tinguishes  a    phase    detector 
from  a  simple  mixer.  The  dc 
output     from     the     phase 
detector  may  now  be  used  to 
change  the  capacitance  of  a 
variable-capacitance     diode 
which  is  part  of  the  vco  tuned 
circuit  and  thus  vary  the  vco 
output  frequency.  It  the  cir- 
cuit is  properly  designed,  the 
dc  voltage  (usually  known  as 
the  control  or  error  voltage) 
will  move  the  vco  frequency 
toward     the     reference     fre- 
quency.  When   the   two   fre- 
quencies are  the  same,  there 
will  be  no  error  voltage,  and 
the     vco     frequency     will 
stabilize.    If   the    vco   moves 
higher     in     frequency,     the 
phase  detector  will  deliver  a  + 
error  voltage,  which  will  in- 
crease the  diode  capacitance 
and     lower     the    frequency. 
Conversely,   if  the  vco  drifts 
lower  in  frequency,  a  negative 
error   voltage    will    move  the 
vco  higher.  Thus  the  vco  is 
locked  to  the  crystal. 

Of  course,  there  is  little 
advantage  in  using  the  simple 
circuit  just  described.  It 
would  be  simpler  to  use  the 
crystal  oscillator  directly. 
However,  the  circuit  does  il- 
lustrate the  principle.  What  if 
the  reference  oscillator  was 
"dirty/*  that  is,  it  contained  a 
number  of  unwanted  spurious 
products?  Well,  just  what  we 
would  like  to  happen  would: 
The  vco  would  clean  up  the 
signal.  Because  the  vco  is  in 
itself  a  sine  wave  oscillator, 
kept  on  frequency  only  by 
occasional  squirts  of  dc,  it 
should  have  pure  output.  In 
practice,  this  is  not  always 
the  case,  but  a  properly  de- 
signed system  will  certainly 
reduce  spurious  signals, 
usually  to  an  acceptable  level. 


Incidentally,  the  vco  may  also 
be  a  multivibrator  type, 
delivering  square  wave  out- 
put. The  type  I  propose  to 
discuss,  because  it  may  be 
used  with  SSB  receiving  and 
transmitting  equipment  and 
thus  must  contain  little  phase 
jitter,  will  be  the  sine  wave 
generator. 

The  block  diagram  shown 
in  Fig.  2  illustrates  a  scheme 
utilized  in  many  modern  CB 
sets  where,  because  of  the 
large  number  of  crystals  re- 
quired to  give  complete 
channel  coverage,  a  system 
that  mixes  a  smaller  number 
of  crystals  is  preferred*  The 
outputs  of  oscillators  #1  and 
#2  are  fed  into  a 
conventional  mixer.  Either 
the  sum  or  the  difference 
product  is  selected,  which- 
ever is  convenient,  and  the 
resultant  product  is  fed  to  the 
phase  detector,  Of  course,  a 
double-balanced-type  mixer 
has  to  be  used  here  to  sup- 
press the  two  original  fre- 
quencies, otherwise  the  vco 
will  not  know  which  signal  to 
lock  to*  However,  a  '"dirty1 
signal  has  now  been  made 
clean. 

Although  Fig.  2  is  a  prac- 
tical system  used  by  many 
manufacturers,  it  still  requires 
something  like  11  crystals  in 
the  case  of  a  23-channel  CB 
set.  Generally  speaking, 
crystals  are  a  nightmare  of 
supply  problems  to  most 
manufacturers  of  original 
equipment.  Fortunately, 
there  is  another  way.  Refer- 
ring again  to  Fig*  1,  let's  say 
that  in  some  mysterious 
manner  we  are  able  to  "rub* 
ber"  the  crystal  1  MHz  higher 
in  frequency.  What  will 
happen  to  the  vco?  It  will 
follow  right  along  and  stay 
locked  to  the  reference.  So 
the  problem  realty  is  how  to 
"rubber"  the  crystal  to  where 
we  would  like  it. 

Referring  now  to  Fig.  3,  it 
will  be  seen  that  a  new 
building  block  has  been 
added  between  the  vco  and 
the  phase  detector  which  is 
labeled  divide-by-M  For  the 
moment,  let's  have  N  =  2.  A 
simple  flip-flop,  costing  less 
than   50  cents,   will  fill   this 
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Fig,  h  This  block  diagram  shows  how  a  vfo  may  be  locked  to  a 
crystal  oscillator.  Both  the  vfo  (herein  called  a  vco)  and  the 
crystal  oscillator  feed  signal  to  the  phase  detector.  The  phase 
detector  generates  a  dc  voltage  which  "steers"  the  vco  on  to 
frequency  whenever  there  is  a  difference  in  frequency  between 
the  two  oscillators. 
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Fig.  2.  When  a  high-frequency  local  oscillator  is  required,  a  vfo 
fosc.  7)  may  be  mixed  with  a  crystal  oscillator  (osc*  2)  to 
obtain  the  necessary  high-frequency  output  This  signal  will 
contain  many  unwanted  spurious  outputs.  However,  if  the 
"dirty"  signal  is  only  used  to  lock  the  vco,  the  unwanted 
products  will  be  filtered  out. 
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Fig.  3.  In  this  system,  unlike  that  shown  in  Fig.  J,  the  vco  may 
operate  on  a  different  frequency  from  the  crystal.  For 
example,  if  the  *HV  ~  2,  the  vco  may  operate  at  20  MHz.  See 
the  text  for  more  on  this. 


block.  Because  the  output  of 
the  vco  is  connected  to  the 
flip-flop  input,  the  vco  out- 
put is  divided  by  two,  and  the 

result   is  given  to  the  phase 

detector-  The  block  diagram 

shows  that  in  this  instance  the 
reference  frequency  is  10 
MHz,  Had  the  vco  been  gen- 
erating a  signal  around  10 
MHz,  the  vco  would  divide 
this  by  two  and  feed  a  5  MHz 
signal  to  the  phase  detector. 
Because  the  10  MHz 
reference  signal  is  consider- 
ably different  in  frequency 
from  the  5  MHz  received  at 
the  input  port,  a  large  error 
voltage  will  be  produced,  and 
the  vco  will  be  re  tuned  until 
both  ports  receive  10  MHz 
signals.  This  means  that  the 
vco  will  now  be  delivering 
output  at  20  MHz.  If  we  add 


a  second  flip-flop  in  tandem 
with  the  first  so  that  N  =  4, 
the  vco  will  move  to  40  MHz 
in  order  to  reach  lock.  Thus, 
merely  by  changing  the  value 
of  N,  a  number  of  vfo  fre- 
quencies may  be  obtained 
which  are  all  locked  to  the 
reference  frequency.  The 
manufacturers  of  integrated 
circuits  have  come  to  our  aid 
with  a  number  of  inexpensive 
flip-flops  in  one  package.  The 
package  may  readily  be  pro- 
grammed to  give  a  number  of 
division  ratios.  For  example, 
the  RCA  CD4018  will  divide 
by  any  number  between  2 
and  10.  When  a  number  of 
counters  are  combined  in  this 
manner,  the  simple  flip-flop 
counter  becomes  a  syn- 
thesizer. 

Referring  again  to  Fig.  3P 
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Fig.  4.  The  system  shown  in  Fig.  3  allowed  the  vco  to  move 
only  in  10  MHz  steps.  By  dividing  the  reference  oscillator 
down  to  a  lower  figure  (for  example,  10  kHzf  point  B)t  then 
the  vco  may  supply  outputs  only  10  kHz  apart. 
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Fig.  5.  //?  f/7/5  scheme,  the  vco  is  heterodyned  against  a  crystal 
oscillator  to  produce  a  difference  signal  in  the  same  frequency 
range  as  the  vfo.  When  both  the  heterodyned  output  and  the 
vfo  output  are  fed  to  the  phase  detector,  the  vco  will  lock  to 
the  vfo  and  have  the  same  stability. 


il  will  be  seen  that  the  vco 
output  can  only  move  in  10 
MHz  steps,  because  you  are 
only  able  to  divide  by  whole 
numbers.  However,  it  will  be 
readily  seen  that,  if  the  refer- 
ence frequency  is  lowered  to 
1  MHz,  the  vco  will  move  in  1 
MHz  steps.  Thus,  if  a  10  kHz 
channel  spacing  is  required, 
the  reference  frequency  must 
be  10  kHz,  A  10  kHz  crystal 
is  kind  of  expensive,  but, 
fortunately,  you  can  retain 
your  10  MHz  or  1  MHz 
crystal  and  simply  divide  it 
down  by  using  a  number  of 
inexpensive  flip-flops.  A  few 
type-7490  ICs  will  do  this  job 
for  less  than  a  dollar.  This 
scheme  is  shown  in  Fig.  4, 
Input  to  the  phase  detector  at 
point  A  in  Fig,  4  will  not 
always  be  10  kHz,  but  it  will 
always  be  10  kHz  when  the 
system  is  in  lock.  When  there 
is  an  11  MHz  signal  at  point 
A,  an  error  voltage  will  im- 
mediately develop  and,  re- 
gardless of  the  value  of  N, 
will  move  the  vco  frequency 
until  10  kHz  appears  at  point 
A. 

In  the  above  explanations, 
it  was  said  that  only  a  dc 
error  voltage  was  obtained 
from  the  phase  detector,  but 


this  is  not  always  the  case. 
The  RCA  CD4046  phase  de- 
tector does  give  a  fairly  clean 
dc  signal,  but  the  output  still 

requires  some  filtering.  Some 
phase  detectors,  such  as  the 
Motorola  MC4Q44,  deliver  a 
series  of  pulses  at  the  output 
terminal,  and  the  output  may 
require  considerable  filtering, 
Each  type  of  phase  detector 
has  its  particular  usages.  Cur* 
rently,  I  am  using  both  types 
in  newly-designed  equipment. 
The  divide-by-N  part  of  the 
circuit  is  beyond  the  scope  of 
this  article. 

The  systems  outlined 
above  have  one  serious  disad* 
vantage.  While  they  operate 
well  if  fixed-channel  opera- 
tion is  required,  such  as  is 
used  in  the  2  meter  band, 
they  do  not  lend  themselves 
to  the  sweeping  or  the  search- 
ing across  the  spectrum.  To 
properly  tune  SSB,  one  must 
be  able  to  tune  to  within  10 
Hz,  not  10  kHz-  To  find  a 
buddy  due  to  come  up  some- 
where between  14230  and 
14250  requires  a  vfo  knob, 
not  a  number  of  synthesizer 
knobs.  At  first  through!,  it 
would  seem  that  the  simple 
answer  is  to  replace  the  refer- 
ence oscillator  with   a  vfo.  I 


wish  it  was  thai  easy.  Unfor- 
tunately, this  scheme  suffers 
from  the  same  disadvantage 
you  have  when  a  vco  is  multi- 
plied to  obtain  a  higher  local 
oscillator  frequency;  the  fre- 
quency instability  is  multi- 
plied by  the  same  factor. 

In  our  case,  if  the  divide* 
by-N  =  8,  the  frequency  in- 
stability of  the  vfo  will  also 
be  multiplied  by  eight.  What 
was  a  100  Hz  drift  per  hour 
now  becomes  an  800  Hz  drift 
per  hour!  Additionally,  each 
lime  the  divide  rate  is  altered, 
not  only  does  the  frequency 
drift  rate  change  accordingly, 
so  does  the  amount  of  fre- 
quency covered  by  the  dial. 
This  makes  for  difficult  dial 
calibration  unless  a  digital 
readout  is  used. 

The  Heterodyning  Method 

Just  as  you  can  hetero- 
dyne a  vfo  to  a  new  fre- 
quency by  beating  it  against  a 
crystal  oscillator,  so  you  use 
this  technique  in  the  phase 
locked  loop  system.  The  basic 
scheme  is  shown  in  Fig.  5,  In 
this  example,  a  40  MHz  local 
oscillator  is  required  for  a  6 
meter  receiver.  Output  from 
the  40  MHz  vco  is  fed  into  an 
ordinary  mixer  together  with 
signal  from  a  35  MHz  crystal 
oscillator.  The  5  MHz  differ- 
ence output  from  the  mixer  is 
then  fed  to  one  input  port  of 
the  phase  detector.  Output 
from  a  5  MHz  vfo  is  simul- 
taneously fed  into  the  other 
in  port  port  of  the  phase  de- 
tector. If  a  difference  be- 
tween the  two  input  signals 
exists,  an  error  voltage  is  dis- 
patched to  the  vco  and  its 
frequency  moved  until  lock  is 
obtained.  When  the  vfo  is 
moved,  this,  too,  generates  an 
error  voltage,  and  the  vco  is 
forced  to  follow.  It  the  vfo  is 
moved  10  kHz,  the  vco  will 
move  10  kHz.  If  the  system  is 
properly  designed,  the  vco 
output  will  be  clean  and  con* 
tain  none  of  the  35  MHz 
component,  vfo  harmonics, 
or  the  like.  And  so  it  appears 
that  the  heterodyning  system 
is  the  panacea  to  our  prob- 
lems, and,  in  some  cases,  this 
is  so.  However,  in  many  other 
instances,    the    problems  are 


just  beginning. 

In  the  example  shown  in 
Fig.  5,  when  it's  first  turned 
on,  before  lock  is  obtained, 
the     vfo    output     frequency 
may  be  anything  within  the 
range  of  the  system.  If  the 
phase  detector  output  is  able 
to  vary  from  0.5  volts  to  4.5 
volts,  which  is  typical  (with  2 
volts  being  the  nominal  cen- 
ter   frequency),   the  variable 
capacitance   diode  may  have 
its  capacitance  changed  by  as 
much  as  100  pp.  This  change 
may  readily  sweep  the  vco  as 
much  as  20  MHz  before  lock 
is   obtained.    If,   referring  to 
Fig.  5,  perchance  the  vco  is 
moved  down  to  30  MHz,  this 
frequency  when  mixed  with 
the    35    MHz    oscillator   will 
also  produce  a  5  MHz  differ- 
ence signal  at  the  mixer  out- 
put. Naturally,  ihe  loop  will 
try    to    lock    to    this   signal. 
However,  as  the  error  voltage 
will    now    be    of  the   wrong 
polarity,  lock  will  not  be  ob- 
tained,   the    phase    detector 
will  be  thoroughly  confused, 
and    the    vco    will    settle    at 
some     highly     unstable     fre- 
quency below  35  MHz.  For- 
tunately,    in     the    example 
given,  the  image  is  sufficient- 
ly removed  in  frequency  from 
the   wanted   signal.   The   vco 
swing  may  be  sufficiently  re- 
stricted so  that  it  is  not  capa- 
ble of  running  into  this  highly 
dangerous   area.    But,   in    in- 
stances where  the  difference 
frequency  is  smalt,  this  phe- 
nomenon becomes  a  real  and 
serious    problem.    There    are 
various  ways  one  may  over- 
come    this     problem.     One 
method  makes  use  of  the  fact 
that,  when  the  vco  is  tuned  to 
the  image  frequency,  the  er- 
ror voltage  will  become  high- 
ly   negative   with   respect   to 
the    nominal    frequency    (in 
this    instance    only;    it    may 
become  positive  in  other  in- 
stances). When  the  high  nega- 
tive   voltage  is  produced,   it 
may   be  caused   to  trigger  a 
ramp    generator    which,    in 
turn,  forces  the  lock  line  in 
the  other  direction.  Such  cir- 
cuits, in  my  experience,  also 
contain     numerous    gremlins 
and  tricky  elves, 

Another     method     may 
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make  use  of  a  tuned  circuit 
lightly  coupled  to  the  vco 
tuned  circuit.  If  the  accessory 
tuned  circuit  is  tuned  to  the 
dangerous  frequency  area,  it 
will  receive  a  signal  when  the 
vco  is  in  that  general  area- 
The  signal  may  be  rectified 
and  used  to  ramp  the  lock 
line. 

Some  phase  detectors  will 
lock  to  a  harmonic  of  the 
wanted  signal  voltage.  One  of 
the  phase  detectors  in  the 
RCA  CD4046  package  (there 
are  two)  displays  this  annoy- 
ing characteristic.  It's  quite 
disconcerting  to  obtain  good 
lock,  but  on  the  wrong  fre- 
quency. 

Whatever  the  system  em- 
ployed, the  heterodyne 
method  almost  always  re- 
quires that  the  mixer  output 
be  filtered  to  eliminate  the 
vco  and  crystal  oscillator  out- 
puts and  also  the  unwanted 
image  frequency.  If  the  dif- 
ference frequency  is  used,  a 
simple  low-pass  filter  may  be 
sufficient,  but,  often  as  not,  a 
quite  elaborate  filter  must  be 
installed  between  the  mixer 
and  the  phase  detector* 

And  this  brings  us  to  a 
new  problem,  also  quite  com- 
mon and  often  serious.  If  the 
vco  is  able  to  swing  sufficient- 
ly far  in  one  direction  so  that 
the  mixer  output  frequency  is 
greater  than  the  low-pass  fil- 
ter cut-off  frequency,  the  fil- 
ter will  prevent  the  signal 
from  reaching  the  phase  de- 
tector. The  phase  detector,  in 
alarm,  will  send  a  panic  volt- 
age to  the  variable- 
capacitance  diode,  which,  in 
turn,  is  sent  even  further 
away  in  frequency.  The  sys- 
tem has  latched  up  and  will 
stay  latched  until  a  ramp  is 
activated  or  the  supply  volt- 
age is  removed  and  replaced. 

From  all  of  the  above,  it 
would  seem  that  the  easiest 
thing  to  do  is  to  limit  the  vco 
swing  so  that  the  dangerous 
iatch-up  area  cannot  be  en- 
tered. Indeed,  this  is  man- 
datory in  most  cases.  The  vco 
is  often  preset.  That  is,  each 
time  the  MHz  bandswitch  on 
a  receiver  is  moved,  for  exam- 
ple, an  additional  diode 
across  the  vco  tuned  circuit 


has  the  voltage  across  it  al- 
tered so  that  the  vco  is 
"steered"  near  the  wanted 
frequency. 

If  the  vco  swing  is  too 
restricted,  it  will  be  found 
that  lock  will  not  be  fully 
obtained  near  the  band  edges. 
Instead,  the  vco  will  llskipM 
cycles  and  never  quite  make 
it. 

Other  problems,  not  only 
peculiar  to  the  heterodyning 
method,  but  also  to  the  other 
methods  outlined  at  the  be- 
ginning of  this  article,  are 
caused  when  the  vco  is  al- 
lowed to  swing  beyond  the 
"capture  range'1  of  the  sys- 
tem. With  each  phase  detec- 
tor and  PLL  system  there  are 
extremes  beyond  which  lock 
cannot  be  obtained; however, 
if  they  are  forced  into  lock, 
lock  will  be  maintained. 

The  capture  range,  to  a 
major  extent,  is  also  depen- 
dent upon  the  loop  band- 
width, which  is  tied  up  with 
the  capture  time.  This  is  high- 
ly dependent  upon  the  type 
of  filtering  required  in  the 
lock  line.  Because  the  error 
voltage  to  the  variable-capaci- 
tance diode  may  contain  spu- 
rious voltages,  especially  the 
reference  voltage,  it  must  be 
filtered.  If  the  reference  fre- 
quency is  in  the  audio  range, 
for  example,  filtering  may  be- 
come quite  troublesome.  If 
the  filtering  is  inadequate,  the 
vco  signal  may  be  modulated 
by  the  spurious  components. 
Often,  if  the  filtering  is  good, 
the  lock-up  time  and  thus  the 
capture  range  may  suffer.  Fil- 
ters must  often  be  skillfully 
designed,  and  this  design  may 
well  be  one  of  the  more 
difficult  parts  of  the  system. 
Capture  range  is  exactly  what 
it  says  —  the  frequency  range 
over  which  an  out-of-lock 
system  will  lock.  It  will  be 
apparent  that,  once  lock  is 
obtained,  moving  the  fre- 
quency of  either  of  the  oscil- 
lators at  a  rate  slower  than 
the  time  required  to  obtain 
lock  will  cause  only  a  small 
error  voltage,  and  correction 
and  lock  will  be  easily  main- 
tained. If,  however,  lock-up 
time  is  very  slow,  the  error 
voltage  change  may  arrive  too 
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Fig.  6,  A  simple  phase  detector*  This  detector  has  poor  lock 
capture  ability.  Various  other  phase  detectors  are  described  in 
the  article. 


late,  and  the  system  may 
drop  out  of  lock*  This  is 
particularly  true  when  a  dif- 
ferent crystal  is  switched  into 
circuit,  resulting  in  a  large 
frequency  shift  and  possibly  a 
temporary  loss  of  signal  at 
the  input  to  the  phase  detec- 
tor. Before  the  error  voltage 
can  arrive,  the  system  may 
have  dropped  out  of  lock  and 
even  latched  up. 

Contrary  to  general  belief, 
the  signal  to  the  phase  detec- 
tor must  be  fairly  "clean*1* 
Some  phase  detectors  do 
practically  ignore  spurious 
signals  mixed  with  the 
wanted  signal,  but  others  are 
driven  to  a  cantankerous  be- 
havior. The  previously* 
mentioned  CD4046  phase  de- 
tector contains  two  different 
types  of  detectors  in  the  one 
package,  only  one  of  which  is 
affected  by  "dirty"  signal  fre- 
quencies (phase  detector  #2). 
On  the  other  hand,  phase 
detector  #1  readily  accepts 
signals  amid  static,  shot  noise, 
and  other  garbage,  but  it 
readily  responds  to  har- 
monics. In  instances  where 
the  signal  is  "dirty"  and  the 
system  could  lock  to  har- 
monics, the  MC4044  has 
proven  an  excellent  choice* 

The  #2  detector  in  the 
CD4046  package,  because  its 
output  is  not  a  series  of 
pulses,  is  very  readily  filtered, 
usually  only  requiring  a  resis- 
tor and  a  capacitor  unless  the 
reference  frequency  is  low. 
Even  then,  the  filter  network 
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will  be  simple  and  inex- 
pensive. Phase  detector  #1 
and  the  MC4044,  because 
they  deliver  a  series  of  posi- 
tive- or  negative-going  pulses, 
require  much  more  elaborate 
filtering  and  may  even  require 
active  two-step  filter  systems. 

From  reading  this,  it  may 
seem  that  only  two  phase 
detectors  are  available  on  the 
market,  but  this  is  far  from 
the  case.  Fig.  6  shows  a  sim- 
ple phase  detector.  This  type 
of  detector  is  suitable  for 
many  applications,  but  it  has 
a  very  small  capture  range 
unless  ramped.  The  sample- 
and-hold-type  detector  has 
very  clean  output,  usually 
utilizing  two  or  more  field 
effect  transistors.  The  diode- 
type  double-balanced  mixer 
or  modulator  makes  an  ex- 
cellent phase  detector,  but  it 
has  very  limited  capture 
range.  The  digital  types,  such 
as  those  mentioned  earlier, 
because  they  have  been  es- 
pecially designed  for  phase 
detector  application,  do  make 
for  simple  detection.  Un- 
fortunately, these  devices 
have  a  limited  frequency  of 
operation,  especially  the 
CD4046,  which  is  quoted  at 
1.2  MHz  upper  frequency. 
The  MC4404  is  quoted  at  8 
MHz.  This  means  that,  in 
many  circuits,  both  the  signal 
and  the  reference  frequencies 
must  be  divided  lower  in  fre- 
quency merely  to  get  within 
the  operating  range  of  the 
device,  an  unfortunate  com- 
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/Tp.  7,  77*e  schematic  diagram  allows  a  vco  covering  the  frequency  range  of  38  MHz  to  42  MHz  to  be  locked  to  a  vfo  covering 
the  frequency  range  5  MHz  to  6  MHz. 
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Fig,  8.  The  phase  locked  loop  system  shown  in  Fig.  7  and  covered  in  the  article  may  be  used 
with  a  receiver  which  will  allow  operation  on  both  the  10  and  the  6  meter  bands.  Although  the 
system  uses  a  high-frequency  local  oscillator,  the  stability  is  equal  to  and  determined  by  the  vfo 
which  operates  over  the  frequency  range  5  MHz  to  6  MHz.  The  block  diagram  shows  that  it  is 
only  necessary  to  change  the  front-end  tuned  circuits  to  change  bands. 


plication. 

Please  note  that  only  some 
of  the  more  serious  problems 


have  been  touched  upon  in 
this  article.  There  are  other 
problems,  such  as  phase  jitter, 


that  space  will  not  allow  to 
be  discussed.  The  more  seri- 
ous   designer    will    be    con- 


fronted with  a  host  of  others. 
This  is  especially  true  if  he 
possesses  a  spectrum  analyzer 
and  can  more  readily  sec 
what  is  happening.  In  many 
ways,  life  before  the  inven- 
tion of  the  spectrum  analyzer 
was  (ess  hectic! 

A  Practical  Phase  Locked 
Loop  System 

The  PLL  system  shown  in 
schematic  form  (Fig.  7)  is 
derived  from  the  block  dia- 
gram of  Fig,  5.  In  this  par- 
ticular system,  a  vco  operates 
over  the  38  MHz  to  42  MHz 
frequency  range,  allowing 
either  10  meter  or  6  meter 
operation  with  an  i-f  fre- 
quency of  1  2  MHz.  The  vco, 
Q301 ,  is  an  FET  Hartley-type 
oscillator,  the  output  of 
which  is  fed  to  an  amplifier 
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Fig.  9-  PC  board 


stage,  Q304,   and   thence  to 

the  receiver  mixer  and  also  to 
vco  amplifier  Q302.  The  out- 
put frum  Q302  is  connected 
to  the  PLL  mixer,  Q303.  A 
high-frequency  crystal  oscil- 
lator, Q305,  is  operated  to- 
gether with  one  of  four  diode 
switched  crystals*  From  8  to 
1 2  volts  applied  to  one  of  the 
diodes  at  one  time  will  turn 


on  the  appropriate  diode. 
Output  from  the  high-fre- 
quency oscillator  via  I  FT 
L304  is  fed  to  the  PLL  mixer, 
Q303. 

All  outputs  from  the  mix- 
er, except  the  difference  be- 
tween the  two  oscillator  sig- 
nals, are  suppressed  by  C309, 
L302,  and  C31(X  The  wanted 
frequency,  covering  the  range 


X 


H 


Fig.  1 0,  Parts  layout 


5  MHz  to  6  MHz,  is  shaped 
and  amplified  by  one  section 
of  a  7400  quad  gate  before 
being  applied  to  the  divide- 
by- 10  counter.  The  counter  is 
necessary  because  the  5  MHz 
to  6  MHz  signal  is  too  high 


for  the  phase  detector, 
IC303.  Thus  the  phase 
detector  receives  a  signal  in 
the  0.5  MHz  to  0.6  MHz 
range, 

A  vfo  covering  the  range  5 
MHz  to  6  MHz,  delivering  a 
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Photo  A 


sine  or  square  wave  with  an 
amplitude  of  at  least  03  volts 
rms(  is  also  shaped  and  ampli- 
fied by  a  section  of  a  7400 
quad  gate,  IC305.  The  output 
from  this  device  is  also  di- 
vided by  1 0P  and  the  resultant 
0.5  MHz  to  0.6  MHz  signal  is 
applied  as  the  reference  to 
the  phase  detector,  The  error 
voltage  output  from  the 
phase  detector,  pin  1 3,  is 
filtered  by  components 
R324,  C33Q,  R325,  C327, 
and  C302  before  being  ap- 
plied to  the  variable  capaci- 
tance diodes,  D301  and  D3Q2. 
The  diodes  shown  are  some- 
what expensive  KVlSOls,  but 
it  has  been  found  that  recti- 
fier diodes  (1N4001s)  func- 
tioned quite  well  in  this  cir- 
cuit. It  may  be  necessary  to 
select  diodes,  and  they  may 
be  somewhat  noisier  (a  white 
noise  effect), 

The  vco  coil  was  wound 
on  a  Micrometals  form 
#L43-6-CT-F-5,  The  primary 
consists  of  6  turns  of  #30 


enameled  wire  spaced  the 
diameter  of  the  wire.  The 
secondary  consists  of  two 
turns  wound  between  the 
turns  at  the  bottom  of  the 
primary.  It  is  necessary  to 
observe  the  correct  polarity 
of  the  windings  if  oscillation 
is  to  be  obtained.  If  the 
Micrometals  form  is  not  avail- 
able, other  forms  may  be 
used.  Temporarily  disconnect 
the  lock  line  from  R301,  feed 
2  volts  into  the  resistor,  and 
adjust  the  coil  slug  until  oscil- 
lation is  obtained  at  about  40 
MHz,  This  will  get  the  coil 
into  the  correct  range.  IC306 
is  a  Lhree-terminal  regulator 
which  drops  the  supply  volt- 
age to  5  volts  required  by  the 
ICs. 

Transformer  L304  is 
wound  on  the  same  form  as 
L301.  The  primary  consists 
of  12  turns  of  #30  close- 
wound  and  the  secondary  of 
4  turns  closewound  over  the 
bottom  of  the  primary. 

To  adjust  the   loop,  first 


adjust  L304  until  reliable  os- 
dilation  is  obtained  on  all 
four  crystals,  (Note  that, 
since  Photo  A  was  taken,  the 
position  of  the  crystals  and 
diodes  was  reversed  to  obtain 
better  operation.  The 
schematic  is  correct.)  While 
observing  the  output  of  L303 
on  a  high-frequency  oscillo- 
scope and  while  measuring 
the  frequency,  adjust  the  slug 
in  L301  until  the  voltage  on 
the  lock  line  is  about  2  volts 
when  the  vfo  is  set  at  5.5 
MHz. 

The  frequency  should  re- 
main stable  and  not  move 
unless  the  vfo  is  moved.  To 
check  for  proper  operation, 
short  the  lock  line  to  ground 
for  a  moment  The  vco 
should  immediately  return  to 
frequency* 

The  wideband  transformer 
L303  is  wound  on  an  Indiana 
General  Ql-lype  core  and 
consists  of  4  turns  trifilar 
wound  using  #26  enameled 
wire.    Almost  any  core  suit- 


able for  wideband  work  may 
be  used  here. 

The  oscillator  and  PLL 
system,   if   used    with    a   12 

MHz  i-ff  will  have  a  "birdie1* 
in  the  receiver  when  the  vfo  is 
at  the  6  MHz  part  of  the 
range.  This  is  due  to  the 
second  harmonic  of  the  vfo 
falling  in  the  i-f  range*  This  is 
readily  removed  if  the  crystal 
and  vfo  are  moved  a  few  kHz 
to  get  the  harmonic  out  of 
the  pass  band. 

The  practical  PLL  system 
described,  while  not  ol  use  to 
everyone,  has  been  con* 
structed  and  operated  in  a 
receiver  covering  6  and  10 
meters.  It  may  serve  to  assist 
others  building  similar  equip- 
ment. Other  similar  systems 
have  been  designed  covering  a 
wider  frequency  range.  In 
these  systems,  the  mixer  was 
replaced  with  a  double- 
balanced  type  to  remove  the 
two  oscillator  signals.  Other 
designers  will  have  their  own 
ideas  on  this.  ■ 
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Aiia-ntlon  Washington  residents:  Come  on  In  for  ex* 

cell  en  i  service  in  our  complete  Communications  Repair 

Shop, 

Write  or  call  for  SPECIAL  tower,  rotor,  antenna  package! 
Trl  Ex,  Rohn,  Wilson  Towers,  Shipping  info:  F.O.B.  Seattle 
via  UPS.  truck,  or  parcel  posi 

Washington  residents  add  sales  tax 


YAESU  HF  SSB  160  thru  10M 
FT1D1ForFE 


COMMUNICATIONS 


A46 


U5501&THAVE   N.E   •SEATTLE   WASH  98155  •  <?Q&!  3644300 


i-iulJ^  ;"biy 


WW 


Other  locations:  (Walk-in  customers  only)  •  Bellevue  -  12001  N.  E.  12th  •  Everett  -  6920  Evergreen  Way  *  Open  Mon.  thru  Sat 
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NEW 


Top-oMhe-line 
performance  for 
today's  crowded 
bands 


RTTY 


FSK-1000 

Demodulator 


In  the  past,  the  serious  hfdx-er  had  to  spend  over  500  dollars  to  attain 

this  level  of  performance. 

*  State-of-the-art  computer-aided  design 

I  Unparalleled  selectivity  from  selectable- bandwidth  filters 

ft  True  II  miter  less  operation  over  wide  dynamic  range 

I  Independent  active  detection  for  diversity  operation 

l  Sophisticated  decision  level  correction  circuitry  automatically  maintains  copy 

during  selective  fading 

t  FSK  or  mark-only  autostart  with  selectable  attack  and  threshold  adjust 

ft  A I  precision  shift  tuning 

►  Quality  components  In  rugged  extruded  aluminum  enclosure 

Now,  the  FSK-10Q0  demodulator  wilt  offer  these  features  and  more. 


Introductory  Price 

Write  for  complete 

specifications. 


$397  FOB 


2686SOUTHRIDGE  DR. 
COLUMBUS,  OH  43224 


\jFmm  nW  ^m     electronics,  imc  \^  ^h  Li  m  Hh  ILh 


251  -0264 


TENN.  RESIDENTS  1-615-764-0831 


,v|\' 


& 


D 
lit 


D 

D 


1 


IH 


Authorized  Dealers  for: 


HUSTLER 
CDE  ROTORS 


4^  Wilson 

CUSHCRAFT 
YAEsu 


W 


JGN 


vt4 


V/ 


RUSH 

ELECTRONICS,  INC. 


MANY 
OTHERS 


SOUTH'S  FASTEST  GROWING  AMATEUR  STORE 


R21 


1315  BLUFF  CITY  HWY..  BRISTOL.  TN.  37620 


CC-51 

Wing -nut  External 
Connections 


Dipole 


Connectors 


CC-50 
Soldered  External 
Connections 


Stand  Up  to 

Winter's  Worst 

□  Black  die-cast  aluminum  body 

□  Steatite  insulators  with 
welded  eyebolts 

D  Flat-top  or  Inverted-V 

□  Handle  full  amateur  power 
Commercial  quality /Amateur  price 


BW 


At  your  B&W  dealer. 


Barker  &  Williamson,  Inc.   B23 

1 0  Canal  St.  •  Bristol,  PA  1 9007 
Telephone:  (215)  788-5581 


TTT 


TOWERS 


■      FREESTANDING 

i         DESIGNED  TO 

UNIFORM  BUILDING 
CODE  REQUIREMENTS 

•         HIGH  TENSILE 
ALUMINIUM  ALLOY 

i    SIZES  TO  SUPPORT 
ANTENNAS  FROM 
5-15  SO.  FT  OF  AREA 

i       WRITE  FOR  FREE 
BROCHURE 
(QSL  CARD  IS  FINE) 


MARKO  MFG.  INC. 

P.O.  BOX  L      M56 
SO,  WINDSOR,  CT   06074 
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Build  A  TTY  Tester 


works  for  TTL-compatible  printers,  too 


Louis  L  Mutton  K7YZZ 

12235  SE  62  nd  St  reel 
Beltevue  WA  98006 


During  the  construction 
of    various    interface 

units  for  my  microcomput- 
er, I  found  I  needed  some 
sort  of  self-contained  de- 
vice that  would  provide  a 
source  of  Baudot  TTY  test 
signals.    The    unit    should 


generate  selectable  char- 
acters at  either  a  60  or  TOO 
wpm  data  rate  with  out- 
puts suitable  for  driving  a 
TTL  or  TTY  loop  circuit 

A  search  of  literature  on 
TTY  test  equipment  turned 
up  a  unit  published  in  The 
RTTY  journal  that  I  decided 
to  use  as  a  basis  for  the  TTY 
test  signal  generator  de- 
scribed in  this  article.  My 
unit    is    battery    operated 


s 


and  provides  a  two-charac- 
ter output,  switch-selected, 
in  Baudot  format  (Fig.  1) 
The  TTL  output  is  negative 
going  and  is  UART  signal 
compatible.  It  is  also  of  the 
same  format  as  the  Baudot 
TTL  output  signal  that  ap- 
pears at  port  2,  least  signif- 
icant bitr  of  The  Digital 
Croup  microcomputer 
when  using  Maxi-BASIC  in 
the   TTY  hard-copy  output 


FronUpanel  view  showing  switch  arrangement 


mode. 

Circuit  Description 

The  circuit  consists  of 
three  integrated  circuit 
chips  and  two  transistors* 
IC1  (74122)  is  a  clock  oscil- 
lator with  the  timing  set  by 
the  TTY  output  speed  switch 
to  either  60  or  100  wpm. 
The  output  of  the  clock 
oscillator  is  connected  to 
the  input  of  IC2  (7493),  a  bi- 
nary counter.  The  counter 
provides  a  binary-coded  se- 
quence that  is  outputted  to 
pins 8, 9, 11,  and12,  Thisse- 
quence  is  fed  to  the  input 
of  the  multiplex  switcher, 
IC3(74150). 

The  two  data-selector  in- 
puts of  the  741 50  are  coded 
in  Baudot  format  by  the  10 
front-panel-mounted  SPOT 
slide  switches.  The  multi- 
plex switcher  scans  the  two 
Baudot-coded  inputs  and 
converts  the  parallel  inputs 
into  a  serial  bit  stream  ap- 
pearing on  pin  10.  This  data 
rate  is  either  60  or  100  wpm 
depending  on  the  setting  of 
the  output  speed  switch. 
When  the  mode  select 
switch  is  in  the  mark  hold 
(MH)  position,  the  output 
of  the  74150  is  switched  to 
a  steady  low  state. 

The  two-character  TTY 
serial  bit  stream  is  fed  to  a 
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buffer  transistor  and  on  to 
the  loop  driver  transistor 
(MJE  340).  A  diode  bridge 
(1  N4004s)  is  employed  for 
loop  polarity  isolation.  The 
TTL  output  is  taken  at  the 
output  of  the  driver  transis- 
tor. This  signal  is  normally 
high,  with  negative-going 
pulses. 

Construction 

The  ICs,  transistors,  di- 
odes, capacitors,  and  resis- 
tors were  mounted  on  perf- 
board.  The  leads  were 
poked  through  the  holes  in 
the  board  and  wired  on  the 
back  side.  Three  battery 
holders,  each  holding  two 
size  AA  cells,  were  mounted 
on  the  rear  of  the  perf  board. 
The  total  current  drain  is 
about  70  mil  I  i amperes  at 
4.5  volts.  No  sockets  were 
originally  used  with  the  ICs, 
but  during  testing  I  found 
my  surplus  74122  was  bad, 
and  once  I  removed  it,  I  in- 
stalled a  socket.  It  is 
strongly  suggested  that 
sockets  be  used  on  all  ICs 
and  transistors,  as  it  will 
make  troubleshooting  much 
easier. 

The  cabinet  is  a  Radio 
Shack  model  number 
270-254,  and  is  6-1/4"  by 
2-3/4"  by  7-1/4".  The  front 
panel  was  repainted  a  dull 
black  after  all  the  compo- 
nent mounting  holes  were 
drilled.  The  decals  were 
then  applied  and  the  front 
panel  was  covered  with 
two  coats  of  clear  Krylon™ 
spray, 

A  chart  was  prepared 
which  identifies  the  Baudot 
code  for  each  character  to 
aid  in  setting  up  the  10 
switches.  This  chart  was 
cemented  to  the  top  of  the 
cabinet  with  model  airplane 
cement  Baudot  code  for- 
mat may  be  found  in  the  73 
RTTY  Handbook. 

Testing 

After  all  the  components 
are  mounted  on  the  perf- 
board  and  wired,  a  com- 
plete point-to-point  wire 
check  should  be  made  be- 
fore the  batteries  are  in- 
stalled. The  battery  output 


should  be  checked  to  be 
sure  it  is  4.5  volts.  The 
power  can  then  be  turned 
on  and  pin  14  of  IC1,  5  of 
IC2,  24  of  IC3,  and  the  col- 
lector of  the  2N2222  are 
checked  for  B-plus  before 
the  ICs  are  installed. 

If  the  wiring  and  voltage 
checks  are  OK,  then  the  ICs 
and  transistors  are  installed 
and  power  is  again  applied. 
The  mark  space  switches, 
rows  1  and  2,  are  set  to  the 
TTY  R-Y  code.  The  mode 
select  switch  is  set  to  the 
1-2  position,  and  the  TTY 
output  speed  switch  is  set 
to  60  wpm. 

Using  an  oscilloscope 
with  a  calibrated  timebase, 
measure  the  width  of  a 
pufse  in  the  pulse  chain  ap- 
pearing on  pin  10  of  tC3.  It 
should  be  22  ms  wide  for 
the  60  wpm  speed  and  13.4 
ms  wide  for  100  wpm  speed, 
If  the  pulse  widths  are  not 
as  specified,  then  substi- 
tute a  potentiometer  (25k) 
for  the  18k  or  15k  resistor 
in  the  oscillator  circuit  and 
adjust  it  until  the  specified 
pulse  width  is  obtained. 
Then  measure  the  resis- 
tance of  the  potentiometer 
and  replace  it  with  a  fixed 
resistor  as  close  to  the 
measured  value  as  possi- 
ble. With  the  mode  select 
switch  in  MH  (mark  hold), 


the  output  on  pin  10  of  IC3 
should  go  to  a  steady  low. 

The  unit  is  now  ready  for 
use  in  tests  via  a  TTY  dc 
loop  or  computer  TTL  in- 
terface. II 


References 

1.  "An    Intelligent    RTTY   Sta- 
tion," 73  Magazine,  April,  1977. 

2.  "Computerized  RTTY  Take- 
over," 73  Magazine,  May,  1977. 

3.  "A  TTL  R-Y  Generator,"  The 
RTTY  Journal,  January,  1974, 
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Inside  view  oi  the  TTY  test  set, 


ISK  60  WPM 

-*l/Vu *fc  +  4.-5 

i 


+  4  5 


l> 


3  EACH   BATTERY  IN  SERIES 
2  SETS  fN  PflHALLEL- 
TOmA  «  4  5V  LOAD 


PULSE    WIDTHS- 
60WPM- £2  mS 
100  WPM- 13.4  mS 


TTY  TTL 

LOOP  OUTPUT 


Fig.  7.  TTY  test  set  schematic  diagram. 
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VD-844 
Dynamic  Mike 


ADVANCED  COMMUNICATION 

EQUIPMENT 


QTR-24 

World  Clock 


o 


Ml 


• 


Left  to 

Speaker 


-  FRG-7t  Solid  State  Synthesized  Communications  Recerver  •    FR-1G1  Digital.  Solid  State  Receiver  •  SP-101B, 
FR-101,  Digital  Solid  State  Receiver  *  FL-101.  100  W  Transmitter  •  FL-2100B,  1200  W  PEP  Input  Linear  Amplifier 


I 

(A 


s 


Left  to  right  —  FT-620B,  6  Meter  Transceiver  •  YP  150,  Dummy  Load  Wattmeter  •  YO  101 .  Monitor  Scope  •  FTV-250, 
2  Meter  Transverter  •  FTV-6S0,  6  Meter  Transverter  •  FV-1 01 B,  External  VFO  •  FT-101F  160-1 0M  Transceiver 


Left  to  right  —  YC-601,  Digital  Frequency  Display  •  YC-355D,  Frequency  Counter  •  FP-301,  AC  Power  Supply  •  FT-S01S 
Digital,  All  Solid  State  Transceiver  •  FV-301,  External  VFO  *  FT-225RD,  144-148  Ail  Solid  State  All  Mode  Transceiver 


USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 


I 


THE  PACESETTER 
IN  AMATEUR  RADIO 


700  ST 


S729.00 


2M  ALL  MODE  BASE  /MOBILE  TRANSCEIVER. 
SSB  (upper  and  lower).  FM,  AM  and  CW.  AC  and 
DC.  4  MHz  band  coverage  1 144  to  148  MHz),  Dial 
in  receiver  frequency  and  T5-700A  automatically 
switches  xmitter  freq.  600  KHz  for  repeater 
operation.  Xmh\  Rev  capability  on 44  Ch.  with  1 T 
xtals. 


TR74Q0A 


S399.Q0 


2M  MOBILE  TRANSCEIVER.  Synthesized  PLL, 
Selectable  output.  25  watts  or  10  waits,  6  Digit 
LED  freq.  display.  144  148  MHz,  BOO  CH.  in  5 
KHz  steps.  600  KHz  repearer  offoi  Continuous 
tone  coded  squelch  (CTSCl  Tone  Burst. 


T&8205 


S109B00 


SSB  TRANSCEIVER.  PLL  RF  Monitor  Noise 
Blanker.  Digital  hold  locks  counter  &  display  at 
any  frequency,  but  allows  VFD  to  tune  normally. 
True  RF  compressor  adjustable  speech  processor. 
IF  stilt?  control.  RF  attenuator.  VOX,  GAIN. 
ANT  I  VOX  and  VOX  delay  controls.  RF  negative 
feedback.  Optional  digital  readout.  DBS  Dial  High 
stability  FET  VFO. 


TS-520S 


X 


R8Z0 


S739.0D 


SSB  TRANSCEIVER,  Proven  in  the  shacks  of 
thousands  of  discriminating  hams,  field  day  srtes. 
DX  and  contest  stations  and  mobile  installations. 
Superb  engineering  and  styling. 


SM20  S33.00 

Optional  external  speaket  for  better  read  ability. 

TV  502S  S279.0D 

TRANSVERTER,  Puts  you  on  2M  the  easy  way. 
144  145.7  MHz  or  optional  145-146  MHz. 


-INTRODUCING-     Sl049  00 

THE  ULTIMATE  IH  RECEIVE*  OESlfih        THE  KEPMODO  R  129 
i  ih«B  tm  N»i ■#•*.!<**  «i*feiaib*ni  iter™*  THa 
to-caommtmr,  {131  MM,  **A  iHt  md  »  *Hi  fftliumm,  mx**n 
Amiifur   ttrtit  tiojiT   160  ttoni^   JO  mUuK  m  ftUt  fi  wm* 
m  tea*.,  f  artum  **«u»  m  «*fl  n  m**t  hmumn 
istch  Mnr   tf  Mil.  miM*\BB*mAinto*m>  *■»» 

tuner    The  F^tZD  m*f  **  uimf  in  czhi|uoct0*  »th  th»  KkmhI 
TS  &7Q  1*  id  irinuff «■ .  pt n.rfmg  full  ti  jmcmre  1  reqiMtty  camral 


MCS0  $39,50 

Dynamic  microphone  designed  expressly  tor  ama- 
teur radio  operation.  Complete  with  PIT  and 
LOCK  switches,  and  a  microphone  plug.  (£00  or 
50k  ohm) 


COMMUNICATIONS  RECEIVER,  1.8  to  29.7 
MHz,  WWV  and  CB  band.  50  MHz.  144  MHz  con 
verier  optional.  Stable  VFD  &  oscillator  for  5 
fixed  chaneeEs.  1  KHz  dial  readout,  Xtal  filters 
(SSB/B  pate,  CW/8  pole,  AM/6  pole).  Squelch. 
S  meter.  Noise  blanker. 


S-599D-S25.00  R-599D-S499.00  T-599D-S49S.00 

SSB  TRANSMITTER,  3.5  to  29.7  MHz.  Stable 
VFO.  1  KHz  dial  readout,  &  pole  Xtal  fitter.  AM 
Xmission  available.  Built-in  AC  pwr  supply.  Split 
frequency  control  available. 


VFO  820 


SI  55,00 


Designed  exclusively  for  use  with  TS-620.  RlT 
circuit  and  control  switch.  Fully  compatible  with 
optional  digital  display. 

VFO  520  (Mm  Shown)  S139.00 

Solid  State  Remote  VFO,  RlT  circuit  with  LED 
indicator. 


SM  220 


S329.QQ 


KENWOOD'S  SM- 220  STATION  MONITOR.  The 
SM-220's  unexcelled  versatility  allows  you  to 
monitor  your  transmissions,  monitor  incoming 
signals,  and  monitor  the  amount  and  strength  of 
band  activity*  and  performs  as  a  general  purpose 
10  MHz  oscilloscope,  as  well. 


R-300 


$249.00 


ALL  BAND  COMMUNICATIONS  RECEIVER, 
AC.  batteries  or  external  DC.  170  KHz  to  30  MHz 
in  6  bands.  Foreign  broadcasts  or  ham  radio  in 
AM,  SSB  and  CW.  Dual  gate  MOS/FET  transistors 
&  double  conversion.  Band  spread  dial.  500  KHz 
marxer. 


CALL  JIM  TITUS  FOR  FREE  QUOTES  ON  TOLL  FREE  NO.  800-523-8998 


DIVISION  OF  TREVOSE  ELECTRONICS 

4033  Brownsville  Rd   •  Trevose,  Pa.  19047 
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DRAKE 


® 


KNOWN  FOR  QUALITY 
THROUGHOUT  THE  WORLD 


RECEIVERS 


DSfi  2 

VLF  HF  Digital  Synthesized  SSB. 

AM,CWJSBtRTTY 

$3200.00 

H-4C 

<MJne,HF,160-10M 

$699.00 

4MB 

Noise  Blanker  for  R-4C 

$74.00 

TRANSMITTER 

T-4XC 

C-Lln^HF.lOQ-lOM 

$609.00 

TRANSCEIVERS 

Tft-7 

Transceiver 

$1100.00 

DR-7 

Digital  Readout 

$195,00 

RV-7 

Remote  VFO  for  TR7 

$195.00 

FA7 

FanforTR*7 

$25.00 

MS-7 

Speaker  for  TR-7 

$33.00 

7077 

Dynamic  Desk  Mike  for  TR7 

$45.00 

34PNB 

Plug-In  Noise  Blanker  forTR-4  Series 

$100.00 

SYNTHESIZER 

FS-4 


General  Coverage  for  4-Line  and 
SPR-4 


LINEAR  AMPLIFIER 


L-4B 


Linear  and  w/power  supply  &  tubes 


MATCHING  NETWORKS 


$300.00 


$995.00 


MN4C 

Antenna  Matching  Network.  200W 

$165,00 

MN  2000 

Antenna  Matching  Network.  1QO0W 

$250.00 

RCS4 

Remote  Control  Antenna  Switch 

S 120  00 

W-4 

RF  Wattmeter,  1.8  to  54  MHz 

$79.00 

WV-4 

RF  Wattmeter,  20  to  200  MHz 

$89.00 

7073 

Hand-Held  Microphone 

$19.00 

1525EM 

Push-button  Encoding  Microphone 

$49.95 

HS-1 

Head  Phones 

$10.00 

AA10 

10W,2M  Amplifier 

$49.95 

TV-300HP 

300  ohm  High  Pass  TV  Set  Filter 

$10.60 

TV  75- HP 

75 ohm  High  Pass  TV  Set  Filter 

$13.25 

TV-42LP 

Transmitter  Low  Pass  Filter.  10OW 

$14.60 

TV-3300-LP 

Transmitter  Low  Pass  Filter.  1000W 

$26.60 

TV-5200-LP 

Transmitter  Low  Pass  Filter.  1000W, 

100W,6M 

$26.60 

USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 
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COLLINS  AMATEUR  EQUIPMENT 


KWM-2A  TRANSCEIVER  $3533,00 

Unmatched  for  mobile  and  fixed  station  applications,  175W 
on  SSB,  160W  on  CW.  Switch  select  up  to  14  optional  Xtals. 
Can  be  used  for  RTTY,  Filter  type  SSB  generation.  Automatic 
load  control,  Inverse  RF  feedback.  ReimeabiHty-tuned  variable 
oscillator. 


75S  3C  RECEIVER  $3000.00 

Sharp  selectivity.  SSB,  CW  and  RTTY.  Single  control  rejection 
tuning.  Variable  BFO.  Optional  mechanical  filters  for  CW, 
RTTY  and  AM.  2.1  KHi  mechanical  filter.  Zener  regulated 
oscillators,  3-position  AGC. 


z 


32S-3A  TRANSMITTER  $3250.00 

Covers  all  ham  bands  between  3.4  MHz  and  30  MHz.  Nominal 
output  of  100W.  175W,  SSB  and  160W  CW.  Dual  conversion. 
Automatic  load  control.  RF  inverse  feedback.  CW  spotting 
control.  Collins  mechanical  filter. 


Subject  to  FCC  Approval 

30L-1  LINEAR  AMPLIFIER  $1089.00 

1000  Watts  PEP  on  SSB  and  1000  Watts  average  on  CW.  SSB  and  C Wr covers  the  80, 
40,  20,  15,  and  10m  bands  -  general  coverage  use,  too.  Automatic  load  control 
provides  maximum  larking  power  without  over-driving  and  distortion.  Grounded 
grid  linear  amplifier  using  four  B11A  modes,  instantly  heated,  no  warm-up  delay. 
Uses  an  exclusive  comparator  circuit  operated  by  adjusting  tuning  and  loading 
con  era  Is. 


312B-3  SPEAKER 

S95.00 


319B-4 
SPEAKER  CONSOLE 

$648.00 


3138-5  VFO  CONSOLE 

SI  616,00 


516F-2  AC  POWER  SUPPLY 
$440.00 


302C-3  DIRECTIONAL  WATT  METER 

S493.00 


DL-1  DUMMY  LOAD 

$270.00 


CALL  JIM  TITUS  FOR  FREE  QUOTES  ON  TOLL  FREE  NO.  800-523-8998 
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DIVISION  OF  TREVOSE  ELECTRONICS 

4033  Brownsville  Rd  •  Trevose,  Pa.  19047 
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Bii\Q  THRULINE®  WATTMETER 


•  BUY  ONLY  THE  ELEMENTS  YOU  NEED 
AND  ADD  EXTRA  RANGES  AT  ANY  TIME 

•  READ  RF  WATTS  DIRECTLY 


Table  1 

STANDARD 
ELEMENTS 


MODEL  43 


Frequent 

v  BandMWHii 

rower 

Rang* 

2* 

35- 

30- 

100- 

200- 

400- 

JO 

60 

125 

250 

500 

1000 

5  watts 

^_ 

-i.A 

SB 

5C 

>D 

5E 

IQwaus 

— 

10A 

10B 

IOC 

10D 

10E 

25  watts 

— 

2SA 

258 

25C 

25D 

25E 

50  watts 

50H 

50A 

SOB 

50C 

500 

%)[ 

100  watts 

100H 

100A 

100B 

10OC 

100D 

100E 

250  watts 

250H 

250A 

250B 

250C 

250D 

250E 

SOD  watts 

500H 

500A 

5008 

500C 

5O0D 

500E 

10*0  watts 

1000H 

1000 A 

1000B 

1000C 

1000O 

1000E 

2500  watts 

250DH 

5000  watts 

5000H 

Table  2 

LOW- 
POWER 
ELEMENTS 


f  watt 

Cai,  No* 

2-5  watts 

CiL  No. 

GO-BO    MHz 

060-1 

6040    MHz 

06O2 

80-95    MHz 

080-1 

80-95    MHz 

080-2 

95-125  MHz 

095-1 

95*150  MHz 

095-2 

110-1&OMHz 

110-1 

150-250  MHz 

150-2 

150-250  MHz 

150*1 

200*300  MHz 

20O2 

200-300  MHz 

200-1 

250450  MHz 

2502 

275-450  MHz 

275  1 

400850  MHz 

400-2 

425-850  MHz 

425-1 

800950  MHz 

800-2 

800-950  MHz 

000-1 

WE  HAVE  A  COMPLETE  STOCK  OF  ALL  BIRD  WATTMETERS  AND  SLUGS 


NATIONAL  RADIO  COMPANY,  INC. 


NRCI 


©  «  *> 


NCX-1 000 

The  only  1000  watt,  "single  package" 
transceiver.  Heavy  duty  design  .  , .  results 
of  50  years  of  design  leadership  in  amateur 
equipment.  State  of  the  art  speech  pro- 
cessing, linear  amplifier,  power  supply,  all 
in  one  package,  Nothing  extra  to  buy. 
Covers  ajl  amateur  bands  in  the  HF 
spectrum  . . .  AM,  SS'  CW        J*   gQQ 


NCL-2000 

Linear  Amplifier,  A  full  10  d8  gain,  20 
watts  in  2000  watts  out.  Can  be  driven 
with  one  watl.  Continuous  duty  design 
utilizes  two  8122  ceramic  tetrode  output 
tubes,  designed  for  both  AM  and  SSB 
operation.  The  industry  standard  for  12 
years.  Thousands  in  use  all  over  the  world. 


$1,200 


HRO-500 


tO  c 


O  *  O 


The  ultimate  short  wave  receiver.  This  synthesized  (phase  lock  loop)  receiver  incorpo- 
rates all  facilities  for  AM,  Single  Side  Band  (SSB),  and  CW  receipt  ion  in  all  frequencies 
from  the  bottom  of  the  very  low  frequency  band  (VLF)  to  the  top  of  the  high  fre- 
quency band  (HFh  National's  "dead  accurate"  dial  means  no  searching  far  trans- 
missions, Dial  up  the  frequency  and  it's  there:  aeronautical,  marine,  CB,  amateur, 
military,  etc.  Continuous  coverage,  ^^   _,—,-> 

$3,000 


USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 


I 


t 


NYE  VIKING 


No.  114-310-003    $9.65  No.  114-310-004GP    $50.00       No.  114-404-002    $20.75 


No.  SSK-1     $23.95 


No.  250-46-1     $36.50 


No.  250-46-3    $46.50 


No.  250-20-1     $19.95 


No.  MB2-1     $315 


NPC 


2.5  AMP 


4  AMP 


6  AMP 


POWER  SI »F»F»l.r 


12CB4  29.95 


103R  39.95 


104R  49.95 


12  AMP 
108  RM 


• 

1 * 

*     ' 

■tEULMltl 

25  AMP 


109R  149.95 


z 


o 


i/> 


VIBROPLEX 


"PRESENTATION" 
72.50 


ORIGINAL" 
49.95 


** 


LIGHTNING  BUG" 
49.95 


'CHAMPION" 
46.50 


VIBRO-KEYER 
46.50 


CALL  JIM  TITUS  FOR  FREE  QUOTES  ON  TOLL  FREE  NO.  800-523-8998 


DIVISION  OF  TREVOSE  ELECTRONICS 

4033  Brownsville  Rd  •  Trevose,  Pa.  19047 


I 


DenJfon-  The  MT-3000A 


SPECIFIC  A  T  IONS; 

•Power    handling    capability    in    excess 

of  3  KW  PEP 
•Front   Pa  net   Antenna  Switch  with   5 

Antenna  In  puis  plus  Tuner  bypass  posi- 

lion 

•BuMt-in  5Q  Ohm —250  Watt  dummy  load 
•Dual  Watt  met  at  $ 

•Compact;  5  V  a  14"  x  14",  18  pounds 
•Continuous  Tuning  160-10  maters 
■3  Core  Heavy  Duty  Batun 


The  evolution  of 
the  MLA 


349.50 


Denfion- 

Super 

Tuner 

160-10  Meters 
Balanced  Line, 
Coax,  Random 
or  Long  Wire 
Maximum  Power  Transfer,  Xmrtterto  Antenna. 

1  KW  Model  $129.50        3  KW  Model  S229.50 


When  l he  MLA-2500  was  first  introduced  It  was  a  new  concept  in  high  perfor- 
mance amplifiers.  Low  and  sleek  yet  powerful  enough  for  the  military.  Some 
wondered  -  -  -  need  lea  sly. 


A  promise  kept. 


The  MLA-2500  promised  2000  watts  PEP  input  on  SSB.  A  heavy  duly  power 
supply  Two  Eimac  8875"  s,  And  as  thousands  of  Amateurs  across  the  world  have 
proven.  the  MLA-2500  delivers! 

Now  DenTron  la  pleased  to  bring  you  The  new  MLA  2500 B  inherently  the 
same  as  the  original  MLA-2500,  the  B  model  Includes  ail  ol  the  above  specifica- 
tions plus  a  few  refinements.  New  high-tow  power  switching  for  consistent  effi- 
ciency at  both  the  ikw  and  2KW  power  levels,  and  160- 15  meters. 


Tested  and  proven. 


What  better  test  for  an  amplifier  (nan  the  Clipperlon  DXpedltlon?  Even  after 
32,000  QSOs.  and  an  accidental  dunk  In  the  ocean,  the  same  3  MLA  2500  s  are 
still  amplifying  other  rare  DXpeditions  around  the  world— listen  for  them. 

Convinced?  Isn't  it  time  you  owned  the  amplifier  that  powered  Clipperlon  and 
thousands  upon  thousands  of  radio  stations  throughout  the  world? 


MLA-2S00B  $899. SO 


If  they  copy  the  quality,  they 
can't  meet  the  price. 

The  original  DenTron  Super  Tuner.  The 
original  Super  Tuner.  The  original  MT- 
3000 A,  And  now  DenTron  brings  you  the 
original  MT-2O00A,  an  economrcaL  full- 
power  tunet  designed  to  handle  virtually 
any  type  of  antenna. 

The  sleek  styling  and  low  profile  of  the 
MT-2O0OA  is  beautiful,  but  be  assured  that 
Is  only  a  pan  of  the  excitement  you'll 
derive  from  the  MT-20O0A.  The  MT-2000A 
Is  designed  and  engineered  using  heavy- 
duty  all-metal  cabinetry,  and  high  quality 
American  components  throughout. 

When  you  consider  the  MT-2000A's  unique  features:  5Y*"'H  x  14"D  x  14"W,  front 
panel  coax  bypass  switching,  front  panel  lightning  protection  antenna  ground- 
ing switch,  3KW  PEPT  and  ihe  abiltty  to  match  coax,  random  wire  and  balanced 
faedtine,  we're  sure  you'll  decide  to  buy  an  American  original  and  stay  with  Den- 

MT-2000A  $199.50 


Denfion- 


JR.  MONITOR™ 
Antenna  Tuner 


Continuous  tuning  from 
i.fKJO  MHx  300  wall  power 
capability.  Forward  reading 
relative  output  power  meter 
— simply  tune  iff.  MONI- 
TOR™ controls  for  max- 
imum RF  output  on  the 
meter.  Built-in  balun.  Mobile 
mounting  bracket.  Ceramic 
rotary  12-positlon  switch. 
Capacitor  spacing  1000  volts. 
Tapped  toroid  Inductor. 
Antenna  inputs,  coax  un- 
balanced SO  239.  random 
wire,  balanced  feed  line 
75-660  ohm  Wetght:  2% 
pounds. 


$79.50 


i 


Big  Dummy 
w/coolant 


$29.50 


All  Band 
Doublet 


THIt  All  Band  Doubln  of  inmrwd  TvP* 
Arrtinni  Cann  KM  rhru  10  mttin.  Hit 
total  lingth  ol  1M  imI  114  p.  itr*nd«J 
cooper  !>  ■hrhouph  It  miry  b#  mid*  ihorm 
If  iMCfttury.  Thtt  tun*d  Deuhkn  it  Mniar 
tHl  Vhttn^h  100  t#f1  tfi  <»  »rmi  FVC 

U*m<wl    b*l*nc*d    trVWIuiVOn  Lin*       Thj 

wpuHir  n  mmplfli      Add  ropt  to  ttu 
Mdj|  «nd   buH  up  mto  pMrttom 
•p*    m*     D*nT>wi    Sup*    T* 
rum'n  on  10  ha#i  IB  im 

SIM  -BnlMVBl     Pfw  piaTl  tot  At  DMIm 

M! 


Denfion.  W-2  PAD 

INLINE  WATTMASTER 

Read  forward 
and  reflected 

watts  at  the 
same  time 


T  rod  of  oonnsnt  mulch  inf  and  ouraworfc  ? 

Ewy  Rriouf  Ham  knows  fw  must  md  tKtlh  forward  And  Huttm  waTtag*  unuilttneouffy 

•or  that  p*r f kt  m treh    Ss  upgnxfe  *-mihf  DcnTnm  W  2  Dual  in  I m*»  Watfpw w . 


$24.50 


$99.50 


USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 


I 


I 


1KIF 


TEN-TEC 


INC. 


TRITON  IV 
EQUIPMENT 


MODEL  140  $110.00 

ONE  ■  SIXTY  CONVERTER 


MODEL  949  $179.00 

REMOTE  VFO 


TRANSCEIVERS 

MODEL  540-900W,  SSB/CW 
3.5  -  30  MHz  $499.00 

MODEL  544-  DIGITAL,  900W 

SSB/CW,  3.5-30  MHz 

$869.00 


MODEL  944  $197.00 

DIGITAL  READ  OUT/COUNTER 


MODEL  262-M  $145.00 

LUXE  POWER  SUPPLY 


T 


ARGONAUT 


MODEL  509  $369.00 

SW,  SSB/CW,  3.5-30  MHz 


LINEAR  AMPLIFIER 

MODEL  405  $159.00 
100W,  3.5-30  MHz 


AMMETER 
907         $14.00 


XTAL  CALIBRATOR 

206-A    $29.00 


KEYERS 


ELECTRONIC  KR-50 

$110.00 


ELECTRONIC 
KR90-A 


ELECTRONIC    KR-5A 
$39.50 


KR-2A 


$17.00 


KR1-A 


$35.00 


X 

s 


o 


«/» 


CALL  JIM  TITUS  FOR  FREE  QUOTES  ON  TOLL  FREE  NO.  800-523-8998 


yi 


DIVISION  OF  TREVOSE  ELECTRONICS 

4033  Brownsville  Rd  •   Trevose.  Pa.  19047 


I 


ICOM 


VHF/UHF  AMATEUR 
&  MARINE  EQUIPMENT 


VHF/UHF  AMATEUR 
&  MARINE  EQUIPMENT 

IC  245.  146  MHz  FM  10W  XCVR.  LSI 
synthesizer  with  4  digit  LED  readuur. 
Xmit  &  Rev  frequencies  independently 
programmable.  SO  dB  spurious  attenua- 
tion. 


I C245SSB. 


$545.00 

$689.95 


1 


4C215.    2   METER    FM    PORTABLE. 
Three  narrow  fitters  for  superb  perform 
ance.  3W  or  400  mW,  15  CH„  capacity. 
MOS   FET    RF  Amp  &  5  tuned  ckts. 
S-meter  front  panel.  $229  00 


$249.00 


fC  502.  6  METER  SSB  &  CW  PORTA- 
BLE XCVR.  Includes  amenna  &  battery 
pack,  3W  PEP  &  stable  VFO  for  fun  a 
Ffi  OSO's.  Covers  first  800  KHz  of  6M 
band,  where  most  activity  is. 


IC-211 


IC-211,  4  MEG,  MULTirVlDOE  2M 
XCVR.  144  145  MHz  on  SSB  &  CW, 
plus  146  147  MHz  on  FM.  Work  AMAT 
OSCAR  six  or  seven.  LSI  synthesizer 
with  7  digit  LED.  MOS  FET  RF  Amp, 
5  helical  cavities,  FET  mixer  &  3  LF. 
lifters. 


$850.00 


$1 650.00 


IC701  W/POWER  SUPPLY  &  MIKE  •  Dual  Independent  UFO's  Built-in  #  100 
Watts  Output  •  All  HF  Bands,  160-10M  •  Fully  Synthesized  Tuning  • 
Continuously  Variable  Bandwidth  •  Double  Balanced  Schottky  Diode  1st  Mixer  # 
RF  Speech  Processor  •  VOX;  Fastbreak  in  CW;  RIT;  AGG;  Noise  Blanker;  Full 
Metering  • 

IC280 $480.00 


IC  2TA.  146  MHz  FM  10W  XCVR.  MOS 
FET  RF  Amp  &  5  helical  resonator 
filter,  plus  3  I.F.  filters.  IOC  modulation 
control.  Variable  output  pwr:  500  MW 
to  10W  Front  panel  discriminator  meter. 
SWR  bridge.  117  VAC  and  13.6  VDC 
pwr  supplies.  <fc70Q  QQ 

DV  21.  DIGITAL  VFO.  Use  with  JC 
21 A  to  complete  2M  band. 


$299.00 


IC  202.  2  METER  SSB 
PORTABLE  XCVR.  Puts 
sideband  in  your  hand! 
Internal  C  batteries  or  ex- 
ternal 12  VDC.  3W  PEP. 
True  LF.  noise  blanker. 
144.0,  1 44.2  on  two  other 
200  KHz  bands.se  lettable. 
Hamtronies  stocks  145.2 
and  145,8  T46-0  MHz  for 
calling  frequency  &  saiel— 

ifeband  $275.00 


IC-30A.  450  MHz  FM  LOW  XCVR.  1W 
or  10W.  Low  noise  MQS-FET  RF  Amp 
&  5  section  helical  filter.  22  CH. 
capacity.  5-meter  &  relative  power  out- 
put   meter.    IOC   modulation   control. 


$440.00 


CALL  JIM  TITUS  FOR  FREE  QUOTES  ON  TOLL  FREE  NO.  800-523-899& 


Clearance 


All  Items  subject  to  Prior  Sale 

Kantronics  8040  B  80  and 
40  meter  battery 
operated  receiver,  great 
for  code  practice  .......  $  77,95 

C.W.  Filter  for  the 
8040  B 33.95 

Newtronics  4BTV  Antenna- 
40  thru  10  meters 85.95 

Wilson  5  eJement  20  mater 
beam  M52Q 239.95 

Wilson  40-10M  vertical 
antenna  . : 61.95 

Kirk  Quad  Antenna- 
the  best  Quad  going 

1322  2  element 

10-15-20  meters   202.95 

1323  3  element 

10-15-20  meters   291.95 

Heights  aluminum  towers  in  stock 
to  put  these  Quads  on. 

We  are  an  authorized  dealer  for 

Robot  SSTV  and  Info-Tech  C.W. 
and  RTTY  converters. 

DSI  frequency  counter-pick  up 

by  radiation  .5  ppm 

accuracy 174.95 


Call  for  prices  on  all  major  equipment 

needs. 
All  prices  F.O.B.  Reynoldsburg.  Ohio 

Master  Charge  and  VISA  accepted 


mister  charge 


VISA 


1280  A i DA  DRIVE 
COLUMBUS  OHfQ 
f  Reynoldsburg  )43068 


614)-866-HAMS 


Iron  Powder  and  Ferrite 

TOROIDAL  COR 


Wide  selection  -  Large  stock 
Fast/  one^day  service 

Technical  data  with  each  order 
Write  for  free  Tech -Data- Flyer 


AMID(lN.+ 

12033  Otsego  Street,      NorthTToflywood,    Calif.    91607 

In  Germany:    Elekfronlkladen,    Wilhelm  -  Me  I  lies  Str.  88 

4930    Detmold    18,        West  Germany.      A26 


i  Poll' 


Special  Purchase: 

ITT  NORTH  ELECTRIC  N13012A 

POWER  SUPPLY 

We  have  purchased  a  limited  quantity  of  these  power  supplies  through  a  Telephone  company 
warehouse  liquidation— so  the  prices  ere  good  only  while  they  last.  These  supplies  regu Early 
sell  for  $212.00. 


SPECIFICATIONS: 

Voltage  Output 

Adjustable  between  9.5  ■  1 4.5V. 
Output  Regulation: 

.02%  (of  raJed  oulput  voltage)  +  2,Qnw,  for  any 

eombirtaljflri  d  ihe  "Irtp-ut'  and  O  to  100%  static 

load  chants. 
Uspit: 

Less  than  .&mv  RMS  wirLfl  45-SSHt  input 
Currant  Output: 

25°  C 1 0-0  ampe.  Al  least  1 5  amps.  intermittent  duty 

40BC  S.O  ampg 

50*  C  7.3  amps. 

60*C  7.3  amp& 

&0*G  6.5  amps. 

71 'C  4.B  ampe. 


Overload  Protection: 

a)  OwrtemperatuiB— thermal  swrtch  m  series  writi 
AC  Input  protect  against  overtigatino.  Thermal 
swrtcfr  resets  after  overtemp&r-alLjrs  qgnditbrt 

is  eliminates 

b)  Over cu*rern  fuses  protect  input  and  oulpui  Irpm 
failure  doe  ig  excese  currens 

c)  Eteclrrcaf— Electronic  overload  circuit  which  will 
limM  the  output  cunert  to  a  safe  level.  (130%  oJ 
40* C  rated  load  whh  loldbaek). 

OwnliuuL 

No  overshoot  of  ralod  oulpul  voltage  under  arty 

power  cn/orf  coodilian 
Operating  Tnnp#f«ture  Rang*; 

0-71-C 


I  -5 

6  -  10 

I I  -  up 


$94*00  ea. 
$89.00  ea. 
$84.00  ea. 


F0&  Bermoaa  Beach.  Cb 
Shipped  new  In  origina  I  car- 
ton with  complete  manual. 
Phone  or  mall  order's  ac- 
cepted. 


m    §1 


Visit  our  Warehouse  Outlet  at:   121 S  Manhattan  Ave.,  Hermosa  Beach.  Calif. 


WEIGHT:  MET  15  LBS.  SHfP  16  LBS. 
90254  (213)  376-5887 


i 


RO.BDX 
902S0 ■ C 


1      LA\A/NIOALEp  CALIF. 
R133    37B-5SB7 
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Martin  Green baum  K2HT0 
3070  Hull  Avenue 
Bronx  NY  10467 


It's  A  Ham's  World 

show  this  one  to  a  non-amateur 


This  is  the  fantastic  world 
of  amateur  radio.  More 
than  a  hobby,  amateur  radio 
is  a  service  recognized  and 
encouraged  by  the  govern- 
ments of  most  nations.  It  has 
possibilities  that  are  as  un- 
limited as  the  universe  itself. 
Amateur  radio  operators 
(hams)  come  from  all  walks 
of  life.  There  are  no  bound- 
aries of  race,  color,  or  creed. 
Common  goals  and  interests 
unite  hams  spreading  inter- 
national goodwill  via  the  air- 
waves. 

You  can  have  the  world  at 
your  fingertips  in  two-way 
communication,     from     an 


expedition  through  the 
deepest  jungles  of  the 
Amazon  to  one  on  a  desolate 
Antarctic  outpost.  Orbiting 
satellites  can  carry  your  sig- 
nals over  vast  areas  never 
before  dreamed  possible. 
Television  transmitters  span 
the  oceans,  allowing  you  to 
see  your  contacts.  Signals 
amplified  by  repeaters  in- 
crease your  coverage  tenfold. 
You  can  bounce  signals  off 
the  moon  to  distant  stations, 
witness  the  marvels  of  radio- 
teletype  (RTTY),  or  be 
astounded  by  automation  via 
microcompu  ters.  Whether 
your  interests  will  center  on 


Fig.  J.  The  world  at  your  fingertips  through  the  airwaves, 


contests,  foreign  stations 
(DX),  public  service,  building 
and  experimentation,  satellite 
c  o  m  m  u  nication,  certificate 
hunting,  rag  chewing,  or  any 
one  of  the  many  other  facets, 
these  realities  can  be  yours. 

True,  most  hams  would 
need  more  than  one  lifetime 
to  cover  every  aspect  of 
amateur  radio.  It  has  also 
been  said  that  they  would 
need  a  bank  account  to 
match.  Amateur  radio  Is  an 
investment  —  an  investment 
in  the  education  of  the  young 
For  a  lifetime  career  in  elec- 
tronics,  for  lifesaving 
communication  when  all 
other  means  may  fail,  and  for 
your  own  enjoyment  —  an 
investment  that  is  con- 
siderably less,  dollarwise, 
than  almost  all  the  other 
pastimes  imaginable  and  one 
that  is  much  more  rewarding. 
Once  that  initial  investment  is 
made,  it  may  cost  you  only  as 
much  as  the  cost  of  the  extra 
electricity  you  consume.  On 
the  other  hand,  it  can  also 
cost  you  the  price  of  that 
new  equipment  you  must 
have  to  keep  up  with  the 
Joneses,  But,  by  starting  out 
with  a  modest  station^  new  or 
used,  many  of  the  afore- 
mentioned activities  can  be 
realized, 


Your  License 

Every  10  or  20  years,  a 
World  Administrative  Radio 
Conference  (WARC)  is  held. 
Pre  para  Lions  are  now  being 
made  for  the  next  one,  which 
will  take  place  in  Geneva  in 
1979.  This  conference 
(WARC-79)  will  decide  the 
frequency  allocations  for  alt 
radio  services  for  the  re- 
mainder of  this  century. 
Regardless  of  size,  each 
country  has  one  vote. 

Amateur  radio,  which  is 
included,  must  abide  by  the 
rules,  regulations,  and  fre- 
quency allocations  as  set 
forth  by  the  Federal 
Communications  Commission 
(FCC)  as  a  result  of  the  con- 
ferences. 

Because  of  its  scope,  cer- 
tain requirements  have  been 
made  regarding  the  amateur 
radio  service.  You  must  pass 
tests  in  international  Morse 
code  and  electronic  theory. 
Questions  on  rules  and  reg- 
ulations are  also  included. 
The  tests  are  of  a  multiple- 
choice  nature. 

There  are  5  license  classes: 
Novice  (beginners),  Tech- 
nician, General,  Advanced, 
and  Amateur  Extra.  You  start 
out  as  a  Novice  and  work  up 
the  ladder  to  Amateur  Extra, 
In  each  case  taking  the  extra 
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test  elements  needed  for 
advancement.  All  tests, 
except  the  Novice  class,  are 
given  by  FCC  examiners  at 
your  closest  FCC  exam  point. 
The  Novice  test  may  be  taken 
in  your  own  home,  supervised 
by  an  amateur  volunteer  with 
a  General  class  license  or 
better. 

Courses  are  held  by  many 
radio  clubs.  You  can  check  to 
see  if  one  is  available  in  your 
area  by  getting  in  touch  with 
a  local  amateur.  If  not,  you 
may  request  help  through 
some  of  the  monthly  amateur 
radio  magazines.  License 
manuals,  code  tapes,  records, 
and  practice  materials  are 
available  from  many  sources. 

There  are  no  age  limits  in 
the  United  States.  Armed 
with  your  determination,  the 
passing  of  the  FCC  exam  can 
be  only  weeks  away.  If  you 
fail?  So  what!  Take  it  over 
again  at  a  later  date.  How 
many  of  us  faii  our  first 
driver's  test  and  pass  the 
second  one  with  flying 
colors?  Sooner  than  you 
realize,  that  ticket  will  be  in 
the  mail  with  your  own 
distinctive  caJEsign. 

1976,  a  year  of  surprises, 
saw  the  passing  of  a  Novice 
exam  by  a  5-year-old  boy 
from  Vincennes,  Indiana. 
Little  Neil  "Rusty'1  Rapp 
WN9VPG,  not  quite  in  the 
first  grade,  mastered. the  code 
and  gained  sufficient  knowl- 
edge to  earn  a  Novice  license. 
The  test  was  administered  by 
a  radio  club  and  signed  by  the 
entire  radio  class  as  witnesses. 
The  spark  responsible  for 
igniting  hfs  interest  was  the 
use  of  the  Citizens  Band 
(CB),  on  which  he  used  the 
handle  "little  Shadow."  He 
is  truly  an  inspiration  for 
anyone  contemplating  up- 
grading, whether  it  be  within 
the  amateur  ranks  or  con- 
verting from  CB  to  ham 
radio. 

Confirmation  (QSL)  Cards 

When  you  receive  your 
license,  you  will  most  likely 
set  an  initial  goal.  Whatever 
that  may  be,  over~the-air 
contacts  will  be  made- 
Communication  is  the  name 


Certificates  recognize  your  abilities  and  achievements  as  a  ham. 


of  the  game.  No  doubt  you 
will  want  confirmation,  in  the 
form  of  QSL  cards,  as  proof 
of  some  of  your  prized  con- 
tacts* 

Some  QSL  cards  are  very 
colorful  and  interesting. 
Others  may  be  very  simple 
black  and  white  hand-de- 
signed forms  of  standard 
postcard  size.  Either  type  will 
contain  the  necessary  data 
needed  for  verification  that 
the  stated   contact   did  take 


place,  The  cards  are  used  as 
proof  of  contact  for  many  of 
the  certificate  and  award 
programs  that  are  available. 
In  the  past,  an  exchange  of 
QSL  cards  with  each  station 
you  worked  was  considered  a 
final  act  of  courtesy.  With 
today's  ever-increasing  postal 
rates,  however,  the  exchange 
of  cards  (QSLing)  is  kept  to  a 
minimum,  Many  amateurs 
will  not  return  a  card  to  you 
unless    you    enclose    a    self- 


addressed  stamped  envelope 
(5ASE).  In  some  of  the  rarer 
states,  rare  in  terms  of  ama- 
teur population  -  such  as 
Alaska,  it  is  not  uncommon 
for  active  hams  to  receive 
thousands  of  cards  each  year. 
That's  quite  a  financial 
burden  if  they  have  to  supply 
return  postage  also.  A  New 
York  ham  may  receive  none 
unless  his  requests  contain  an 
SASE. 

Foreign     (DX)     amateurs 
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Fig,  2.  With  one  appealing  form  of  recordkeeping,  hams  enjoy 
coloring  in  maps  as  new  areas  are  worked 


may  request  international 
reply  coupons  (IRCs),  which 
are  obtainable  at  your  local 
post  office.  This  coupon  is 
exchanged  by  the  foreign 
amateur  for  stamps  of  the 
corresponding  denomination 
at  his  local  post  office. 

To  offset  the  high  cost  of 
QSLing,  QSL  bureaus  are 
used  in  most  countries  having 
a  considerable  amount  of 
ham  activity-  They  are  in- 
coming and  outgoing  clearing- 
houses that  permit  you  to 
accumulate  cards  and  mail 
them  at  bulk  rates  to  a  cen- 
tral point  for  redistribution, 

QSL  cards  are  available 
from  many  printers  as  adver- 
tised  in  many  of  the  amateur 
radio  magazines.  You  can 
make  your  own  personalized 
cards,  if  you  so  desire. 

Your  Logbook 

Although  present  FCC 
rules  require  a  minimum  of 
recordkeeping,  an  accurate 
logbook  is  still  a  necessity  for 
the  active  ham.  The  log  is  a 
written  record  of  your  con- 
tacts and  achievements 
toward  your  goal.  It  contains 
all  the  necessary  data  for 
QSLing.  It  is  a  list  of  all  the 
stations  you  worked,  how, 
when,  and  where.  You  can 
buy  logbooks  or  make  them 
if  you  prefer. 

Certificates  and  Awards 
One   particular   pursuit  in 


the  world  of  amateur  radio  is 
certificate  hunting.  It  is  con- 
sidered a  hobby  within  a 
hobby.  Certificates  are 
awards  for  your  achieve- 
ments. They  can  be  the  final 
step  of  one  goal  or  the  start 
of  another. 

Thousands  of  certificates 
are  available,  more  than  you 
may  ever  come  close  to 
earning.  Most  are  of  the  paper 
or  parchment  variety.  Some 
of  the  super  awards  are  wall 
plaques.  Many  are  in  full 
color;  others  are  black  and 
white.  Professionally  printed 
or  hand  drawn,  all  are  suit- 
able for  framing.  They  are 
your  rewards  for  working  the 
required  amount  of  counties, 
states,  countries,  continents, 
zones,  or  whatever  your  goal 
was  to  achieve  the  award.  It 
can  show  your  Morse  code 
proficiency  or  your  moon- 
bounce  efficiency. 

Novelty  certificates  are 
also  available.  There  are  cer- 
tificates for  having  certifi- 
cates and  ones  for  almost 
having  certificates,  certificate- 
haters*  certificates,  and  rag- 
chewers1  certificates,  Some  are 
easy  to  earn;  others  can  take 
a  lifetime  plus  some,  A 
nominal  fee  to  help  cover 
printing  costs  and  postage  is 
required  for  most  certificates, 
although  some  may  be  free  of 
charge.  That  is  the  exception 
rather  than  the  rule. 


Many  of  the  popular 
awards  started  years  ago. 
Some  are  very  recent.  Special 
event  awards  are  also  very 
popular,  as  hams  witnessed 
during  the  United  States 
Bicentennial  of  1976,  perhaps 
never  to  be  matched  until  the 
Tricentennial  of  2076,  Hams 
all  over  the  world  were  trying 
to  contact  and  confirm  as 
many  LLS,  stations  as  possible 
in  all  50  states  for  the  special 
bicentennial  awards  that  were 
available. 

Commemorative  QSL 
cards  and  certificates  are 
issued  for  historical  events, 
also.  These  special  cards  can 
be  considered  miniature  cer- 
tificates. One  such  event  was 
the  landing  of  the  Viking 
spacecraft  on  the  planet  Mars 
during  the  U.S.  Bicen- 
tennial  of  1976.  Special  event 
station  N6V  was  put  on  the 
air  by  the  Jet  Propulsion 
Laboratory  Amateur  Radio 
Club  from  Pasadena,  Califor- 
nia. The  lucky  thousands  who 
contacted  this  station  now 
possess  a  historical  document 
in  the  form  of  a  com* 
mernorative  QSL  card. 

Certificate  Hunting 

Several  popular  award 
programs  will  issue  a  cer- 
tificate when  you  reach  a 
minimum  plateau-  Endorse- 
ment stickers  will  be  issued  to 
be  attached  to  the  certificate 
as  you  pass  each  predeter- 
mined stage  toward  the  cer- 
tificate goal.  This  method  is 
very  popular  in  the  United 
States  County  Hunters 
Award,  among  others. 

L   County     Hunting    (USA- 
CA) 

The  award  program  for 
trying  to  contact  all  U.S. 
counties  can  also  be  con- 
sidered a  hobby  within  the 
certificate-hunting  hobby  be- 
cause of  its  scope.  It  in- 
volves contacts  with  3076 
counties  to  complete  the 
award.  There  are  two  dif- 
ferent versions.  One  calls  for 
the  initial  certificate  to  be 
awarded  upon  QSL  proof  of 
any  500  counties,  The  other 
requires  a  minimum  level  of 
300  counties,  as  long  as  all  50 


states  are  included.  QSLs  arc 
not  needed  for  this  one,  but 
an  approved  list  is. 

County  hunting  can  be  the 
source  for  obtaining  many 
certificates.  County  and  cer- 
tificate hunters  have  formed 
chapter  clubs  throughout  the 
U.S.  Many  issue  certificates 
when  you  complete  working 
all  counties  of  that  particular 
state,  which  also  serves  as  a 
morale  booster  in  your  quest 
for  all  3076  counties.  It's  not 
an  easy  feat,  but  is  quite 
enjoyable  as  far  as  you  can 
go. 

The  Certificate  Hunters 
Club  (CHC)  is  an  aid  for 
county  hunters  as  well  as 
other  groups.  Regular  over- 
the-air  schedules  are  held 
where  members  may  get 
together.  This  get-together  is 
called  a  network  (net).  One 
person  usually  keeps  things  in 
order.  This  task  is  undertaken 
by  the  net  control  station 
(NCS).  Nets  are  quite 
common  for  many  special- 
interest  gruops.  They  allow 
an  up-to-date  transfer  of  in- 
formation and  permit  those 
who  sign  into  a  net  to  work 
other  stations  thai  may  be 
needed  for  their  certificate 
goals.  New  stations  ^re  wel- 
come to  call  in.  Special  QSL 
bureaus  are  available  for 
county  hunters, 

2.  Ten-Ten  flthX)  Inter- 
national Net 

Amateur  operating  fre- 
quencies are  found  through- 
out the  radio  spectrum.  Each 
«mup  i/l  frequencies  is  re- 
ferred to  as  an  amateur  band. 
The  frequency  privileges 
hams  enjoy  are  directly  re- 
lated to  the  license  class  they 
hold. 

The  Ten-Ten  Net  operates 
on  the  TO  meter  amateur 
band,  It  is  a  very  popular  and 
novel  source  for  obtaining  a 
variety  of  fascinating  awards, 
Unlike  the  county  hunters 
who  operate  more  than  one 
amateur  band  to  pin  credit 
toward  their  goal,  the  Ten- 
Ten  Net  utilizes  only  the  10 
meter  band. 

Each     member     has     an 

assigned  number  called  a  ten- 
ten    number.     U.S.    stations 
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mav  become  members  by 
collecting  10  ten-ten  num- 
bers. You  are  issued  a  cer* 
tificate,  along  with  your  own 
ten-ten  number,  making  you 
a  member  of  the  Ten-Ten 
Net.  It  is  an  international 
club.  Foreign  stations  need  5 
ten-ten  numbers  for  member- 
ship. 

Chapter  clubs  issue  awards 
that  are  termed  self-propa- 
gating or  nonpropagating. 
Self-propagating  awards  are 
generated  by  a  chain  reaction. 
The  award  holder  can  pass 
the  certificate  number  over  to 
you  for  credit,  regardless  of 
his  (her)  geographical  loca- 
tion. For  a  nonpropagating 
one,  you  must  work  the  local 
chapter  members  directly. 
Once  you  receive  a  non- 
propagating  certificate,  you 
are  unable  to  pass  that  cer- 
tificate number  on  to  the 
next  station,  unless  you  your- 
self also  reside  in  the  geo- 
graphical area  and  are  ,a 
member  of  that  chapter.  An 
average  of  5  members  must 
be  worked  for  the  majority  of 
the  ten-ten  chapter  awards.  A 
few  require  a  contact  with  at 
least  1  local  member  and  any 
other  4,  Some  use  a  point 
system. 

Super  category  awards  are 
also  issued.  There  are  senior, 
iuper,  and  VIP  programs 
ivaitable.  Some  hams  may 
Favor  collecting  ten-ten 
lumbers  only.  Large  col* 
ections  of  the  numbers 
qualify  you  for  various 
iwards.  Collecting  500  dif- 
rerent  numbers  makes  you  a 
J\P  fn  the  Ten-Ten  Not;  1000 
nerits  you  a  plaque.  Log 
nformation  only  is  needed 
or  99%  of  the  award  pro- 
-ams; very  few  will  require 
)SL  cards.  Many  nets  are 
ctive  throughout  the 
ountry,  and  you  are  invited 
osign  into  one. 

I  Worked  All  States  (WAS) 

This  award  is  considered 
o  be  one  of  the  most  sough  t- 
fter  awards.  It  is  as  standard 
o  amateur  radio  as  bait  is  to 
ishermen.  Rules  are  quite 
imple.  Contact  and  confirm 

II  50  of  the  United  States. 
on  tacts  may  take  place  on 


any  band.  The  super  version 
of  this  award  is  a  lot  tougher. 
Rules,  again,  are  simple. 
Contact  and  confirm 
all  50  states  on  each  of  5 
different  amateur  bands  (250 
contacts  in  all).  Accomplish 
this  and  you  have  earned  the 
5-Band  Worked  All  States 
Award  (5BWA5). 

The  plaque  available  for 
the  5BWAS  is  charged  for.  It 
is  higher  than  the  nominal 
fees  required  for  most  cer- 
tificates, but  I  don't  think 
anyone  has  ever  passed  this 
one  up  because  of  the  higher 
fee. 

Some  states  are  easy  to 
catch;  others  are  difficult. 
What  holds  true  on  one  band 
may  be  reversed  on  another. 
Transmission  conditions  on 
the  same  frequency  tend  to 
vary  with  the  year,  season, 
and  with  the  time  of  day,  so 
results  are  not  always  pre- 
dictable. 

There  are  many  nets  to 
which  stations  from  all  over 
the  United  States  call  in.  If 
permissible,  sign  into  one  of 
these  nets  and  request  per- 
mission to  call  the  stations  in 
those  states  you  are  lacking. 
Do  not  overdo  this,  as  many 
other  stations  will  be  waiting 
for  you  to  finish  your  con- 
tacts so  they  can  finish  what- 
ever business  they  have  with 
the  net.  During  1976,  the 
special  Bicentennial  Net  had 
check-ins  from  all  50  states, 
and  that  was  all  in  one 
evening.  You  may  have  to 
work  a  state  more  than  once 
if  the  first  contact  did  not 
produce  a  Q5L  card.  Making 
contact  will  not  guarantee 
you  a  confirmation  card,  even 
if  you  have  enclosed  an  SASE 
with  your  request. 

The  three  previous  award 
programs  summarized  can  be 
enjoyed  by  concentrating 
your  operations  on  United 
States  stations.  Let's  go 
international  and  review  some 
of  the  other  programs  avail* 
able, 

4<   DX  Century  Club  (DXCC) 

Perhaps  faraway  places 
and  exotic  lands  excite  you? 
If  so,  the  DXCC  award  pro- 
gram  will   be  your  taste  of 


Fig*  3.  Hams  talk  to  the  world  by  means  of  "skip"  signals, 
which  are  signals  reflected  off  the  ionosphere  to  distant  areas. 


honey.  In  popularity,  it 
shares  the  limelight  with  the 
WAS  award.  Rules  are  simple. 
Contact  and  confirm  100 
different  countries.  Endorse- 
ment stickers  are  issued  after- 
wards for  each  group  of  new 
ones  you  confirm.  At  first, 
this  may  appear  a  little  more 
difficult  than  it  actually  is. 

Countries  are  added  and 
deleted  from  a  master  list.  As 
history  changes,  so  may  the 
geographical  status  of  what 
we  define  as  a  country 
change.  The  term  "country" 
is  an  arbitrary  one  and  does 
not  necessarily  agree  with  the 
dictionary  definition.  One 
criteria  in  determining  a 
country  is  its  distance  from 
the  mainland.  There  are,  at 
present,  more  than  300 
countries  by  the  standards 
used  to  maintain  an  official 
amateur  radio  country  listing. 
Uninhabited  islands  and  some 
reefs  are  included  in  the 
listings. 

In  the  WAS  program,  you 
have  no  choice  but  to  con- 
firm all  50  states.  The  DXCC 
program  gives  you  the  choice 
of  TOO  out  of  more  than  300 
countries.  This  tends  to  lessen 
the  difficulty  of  achieving  the 
established  goal. 

Because  no  amateurs  live 
in  certain  areas  of  the  world, 
expeditions  are  undertaken 
by  various  amateur  groups 
and  organizations  to  put 
them  on  the  map,  as  we  say. 
Permission  to  do  so  must  be 
granted  by  the  governments 
of  the  countries  involved. 
Operations  in  this  manner  are 
referred  to  as  DXpeditions. 
Radio    gear   is   set   up,   and 


thousands  of  contacts  may  be 
made. 

This  situation  may  create 
what  we  call  a  pileup.  It 
occurs  when  untold  numbers 
of  stations  all  pile  up  on  or 
near  the  same  frequency  to 
call  the  rare  DX  station. 
Competition  from  your  peers 
is  directly  related  to  the 
rarity  of  the  station.  Youi 
contact  exchange  information 
wiil  be  kept  to  an  absolute 
minimum  under  these  cir- 
cumstances, though  this  does 
not  mean  that  you  will  be 
always  unable  to  have  lengthy 
conversations  with  hams  in 
foreign  and  exotic  lands. 

The  thrill  of  confirming 
the  rare  countries  far  exceeds 
any  problems  encountered  in 
doing  so.  Reaching  the  goal 
of  DXCC  is  not  difficult.  It 
rests  solely  on  the  capabilities 
of  the  operator  and  his  sta- 
tion. 

The  program  also  main- 
tains an  honor  roll  that  many 
an  avid  DXer  would  like  to 
reach.  The  excitement  of 
working  a  new  country  can 
be  likened  to  the  saying: 
"When  asked  of  the  mountain 
climber,  why  did  he  scale 
Mount  Everest,  he  replied, 
4  Because  it's  there!1  tf 

The  super  version  of 
DXCC  is  similar  to  5BWAS. 
Contact  and  confirm  100 
countries  on  5  different 
amateur  bands.  For  this 
achievement,  a  plaque  is  avail- 
able subject  to  the  higher  fee. 
You  can  send  QSLs  direct  or 
via  DX  QSL  bureaus. 

5.    Worked    All     Continents 
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73  Magazine 
Peterborough  NH  03458 


American  Radio  Relay  League 
225  Main  Street 
Newington  CT  061 1 1 


CQr  The  Radio  Amateur's  Journal 
14  Vanderventer  Avenue 
Port  Washington  NY  1 1050 

International  Amateur  Radio  Society 
PO  Box  385 
Bonita  CA  92002 

Ten-Tan  {10»X]  International  Net 
Richard  Levy  WB2MAN 
30A  Ar leigh  Road 
Great  Neck  NY  1 1021 


0-40  Award  and  10m  DX  Decade  Award, 
novelty  and  other  certificates 
available  from  time  to  time 


Worked  All  States  (WAS)  and  5BWAS, 
DX  Century  Club  IDXCC)  and  5BDXCC, 
Worked  All  Continents  (WAC), 
Rag  Chewers  Certificate,  and  others. 

United  States  of  America  Counties  Award  (USA-CA), 
Worked  AU  Zones  (WAZ), 
Worked  AM  Prefixes  (WPX). 

United  States  County  Hunters  Award  (USA-CA), 
Certificate  Hunter's  Club  (CHC)  Directory  of  Certificates 
and  Awards, 


Table  h  For  further  details  and  complete  rules  towards  the  certificate  programs  listed,  direct 
your  inquiries  (with  a  self-addressed  stamped  envelope)  to  the  sponsors  fisted  here. 


The  WAC  award  program 
rules  require  one  con- 
firmation in  each  of  the  six 
continents  of  the  world. 
Confirm  Africa,  Asia,  Europe, 
North  America,  Oceania,  and 
South  America  and  the  cer- 
tificate is  yours.  Problems  in 
reaching  this  goal  are  negli- 
gible. U.S.  stations  on  the 
east  coast  may  encounter 
some  difficulties  in  working 
Asia.  West  coast  stations  will 
find  Europe  more  difficult. 
Many  hams  have  ac- 
complished this  feat  in  one 
day  using  low-power  trans- 
mitters and  simple  antennas. 
Verified  reports  show  the 
accomplishment  reached  in 
less  than  an  hour.  Nets  are 
active  that  have  stations 
signing  in  from  all  continents. 
This  is  just  one  more  award 
you  will  be  proud  to  have. 

6.     Worked     All     Prefixes 

(WPX) 

Many  years  ago,  amateur 
radio  operators  were  re- 
sponsible for  pioneering  the 
airwaves.  They  communi- 
cated over  paths  not  thought 
possible  at  that  time.  Radio 
was  in  its  infancy  and  govern- 
ment control  was  yet  to 
come.  It  was  unclear  where 
stations  were  originating 
from,  and  it  became  apparent 
that  some  form  of  call  letters 
had  to  be  used  to  designate  a 
station's  point  of  origin.  The 
wireless  pioneers  decided  to 
use  a  letter  to  designate  their 
country,  followed  by  a  num- 


ber, in  some  cases,  to  show 
the  geographical  area  of  that 
country.  The  prefix,  in  many 
cases,  was  followed  by  the 
operator's  initials.  Thus,  a 
station  in  Japan  may  have 
used  the  callsign  )3TL. 

Some  years  later,  govern- 
ment controls  became  oper- 
ational. Rules,  regulations, 
and     frequency     allocations 

were  imposed  through  inter- 
national radio  conferences- 
Blocks  of  prefixes  for  use  as 
radio  call  letters  were  as- 
signed to  all  countries.  Ama- 
teurs worldwide  were  licensed 
and  reassigned  distinctive  call- 
si  gns  by  their  respective 
governments.  The  WPX  pro- 
gram makes  use  of  that  fact. 

Confirmation  of  300  dif- 
ferent radio  prefixes  will 
qualify  you  for  the  initial 
WPX  certificate.  Endorse- 
ment stickers  are  issued  after- 
wards, tf  you  consider  the 
fact  that  there  are  more  than 
300  countries  on  the  official 
amateur  radio  country  listing 
and  multiply  that  by  the 
combination  of  prefix 
arrangements  for  each 
country,  the  results  will  be  in 
the  thousands.  The  U.S.  alone 
has  over  50  possibilities. 
Actually,  there  is  no  count  of 
the  total  number  of  prefixes 
possible.  Special  event  sta- 
tions may  also  use  special 
calls.  There  is  no  ending  to 
the  WPX  program.  Your 
challenge  will  be  to  remain  on 
top. 


7,  Worked  A/I  Zones  (WAZ) 
The  world  is  broken  up 
into  40  radio  zones.  Each 
zone  consists  of  1  or  more 
countries.  You  must  confirm 
at  least  1  country  in  each  of 
the  40  zones.  Some  of  the 
zones  are  quite  easy  to  work 
and  confirm.  Zone  23  (Tibet, 
the  People's  Republic  of 
China,  and  Mongolia)  may 
test  your  patience.  You  may 
have  to  wait  for  a  DXpedition 
to  the  rarer  zones  before 
attempting  a  contact. 

In  the  DXCC  program, 
you  can  achieve  the  initial 
certificate  without  ever 
working  a  rare  country.  The 
choice  you  have  in  the  WAZ 
program  is  that  only  1 
country  is  required  in  each 
zone.  In  a  rare  zone,  you  may 
have  a  choice  of  more  than  1 
country.  This,  like  any  other 
award  program,  will  be  a 
challenge.  If  the  challenge 
were  not  there,  the  cer- 
tificates would  have  no  merit. 

There  is  an  adage  used  in 
amateur  radio:  icYou  can't 
work  them  if  you  don't  hear 
them/'  This  is  also  true  in 
reverse.  The  station  you  call 
may  not  be  able  to  hear  you. 
You  must  also  remember  that 
a  contact  will  remain  uncon- 
firmed until  you  receive  that 
QSL  card.  Until  that  con* 
firmation  is  received,  you  will 
be  unable  to  use  that  contact 
towards  most  of  the  award 
programs.  Once  the  challenge 


is  met,  the  confirmation  also 
becomes  more  meaningful. 

Other  Award  Programs 

There  is  something  for 
everyone  in  the  world  of 
amateur  radio.  This  also  holds 
true  in  certificate  hunting. 
The  award  programs  listed  are 
by  no  means  a  complete 
listing.  This  list  docs  not  even 
cover  a  fraction  of  those 
available.  They  are  mentioned 
solely  for  the  purpose  of 
giving  you  an  idea  of  the  fun 
involved,  the  skill  required, 
and  the  challenges  to  be  met 
in  reaching  the  goals  for  the 
various  certificate  programs. 
Other  award  programs  may 
appeal  to  you  more  than 
those  summarized. 

The  United  States  is  not 
alone  in  certificate  programs. 
Many  other  countries  offej 
their  versions.  Canada  offers 
an  award  for  working  prov- 
inces, just  as  we  offer  one 
for  working  states.  New  pro- 
grams are  constantly  being 
introduced.  The  certificate 
hunter  can  keep  abreast  of 
them.  Certificate  directories 
are  available.  The  Certificate 
Hunters  Club  is  another 
source  of  up-to-date  infor- 
mation. 

Getting  Started 

Once  licensed*  you  should 
try  to  amass  as  many  QSL 
cards  as  possible  in  as  many 
geographic  areas  as  possible. 
This  gives  you  a  head  start 
when  you  are  ready  to  pursue 
a  certificate  goal. 

QSL  cards  are  very  ver- 
satile. They  may  be  used  as 
confirmation  for  more  than 

one  award  program.  A  QSL 
from  one  United  States  con- 
tact may  be  used  towards  a 
county  (USA-CA),  a  state 
{WAS),  a  country  (DXCC),  z 
zone  (WAZ),  or  even  a  prefix 
(WPX),  among  others.  Wher 
pursuing  one  goal,  you  will  bt 
accomplishing  more  than  yol 
realize  towards  another  goal 
perhaps  killing  five  birds  witf 
one  stone. 

As  a  beginner,  it  will  b< 
wiser  to  concentrate  on  thi 
easier  award  programs.  Wher 
you  have  upgraded  you> 
skills,     you     may     want    tc 
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specialize  in  one  of  the 
tougher  ones.  Amateurs  with 
less  competitive  equipment 
find  it  easier  to  use  Morse 
code  instead  of  voice  to  work 
the  DX  stations.  Some  with 
the  best  of  stations  may  also 
prefer  Morse  code.  During 
adverse  conditions,  dots  and 
dashes  come  through  more 
clearly  than  other  modes  of 
communications. 

Recordkeeping 

Keeping  track  of  your 
progress  can  be  a  tedious 
chore  if  you  are  unorganized. 
Special  record  books  and  for- 
mats are  available  for  you  to 
track  your  progress  towards 
an  individual  award.  They  are 
an  aid  in  keeping  your  record 
chores  simple.  Duplications 
are  avoided.  It  can  be  frus- 
trating trying  to  work  some 
hard-to-get  stations,  only  to 
find  out  later  that  you  al- 
ready had  confirmed  that 
area. 

Many  enjoy  coloring  in 
maps  as  new  areas  are  worked 
and  confirmed.  Record  books 
and  forms  are  available  from 
the  sponsors  of  the  larger 
award  programs.  Some  are 
available  from  commercial 
sources.  You  may  also  design 
your  own. 

Contests 

Many  contests  are  held 
each  year,  and  most  are 
annual   events.   They  are  an 

aid  in  allowing  many  quick 
contacts.  Each  contest  can  be 
an  asset  to  you  in  your  hunt 
for  certificates.  If  you  are 
skilled  and  lucky  enough,  you 
may  work  all  50  states,  100 
or  more  countries,  hundreds 
of  counties,  or  whatever  you 
need  to  get  a  big  jump  on 
that  desired  certificate. 

The  majority  of  contests 
ire  held  on  weekends  when 
Tiost  amateurs  can  find  some 
ime  to  participate.  It  is  not 
lecessary  to  go  all  out  and 
ry  to  win  a  contest.  Those 
vho  do  may  go  without  sleep 
or  the  entire  contest  period* 
fau  may  operate  as  little  as 
'ou  want  or  as  much  as  you 
re  allowed  to  by  the  contest 
ules.  It  can  possibly  take  you 


777/s  display  of  QSL  cards  shows  the  variety  possible  in  design  and  the  printed  message  they 
convey. 


a  year  or  more  to  make  as 
many  contacts  as  can  take 
place  on  one  contest  week- 
end. Contests  keep  you  alert, 
help  to  develop  your  skills, 
and  make  you  a  better  oper- 
ator. 

Amateur  Radio  Versus  Citi- 
zens Band 

There  is  no  denying  the 
benefits  of  CB,  but  amateur 
radio  is   the  answer  to  those 


desiring  something  more 
advanced.    The    original    CB 

concept  was  to  provide  re- 
liable short-range  communi- 
cations* not  to  exceed  150 
miles.  Communications  over 
this  range  are  covered  by 
radio  signals  that  tend  to  hug 
the  surface  of  the  Earth  - 
"ground-wave"  signals. 

Signals  reflected  off  the 
ionosphere  to  distant  areas 
are     called     "skip1'     signals. 


Whereas  CB  users  rely  on 
ground-wave  signals,  hams 
take  advantage  of  skip  con- 
ditions to  talk  to  the  world, 
and  it  is  very  much  legal. 
Most  of  the  shortwave  ama- 
teur frequencies  are  allocated 
on  a  worldwide  basis  to  the 
amateur  radio  service. 

Skip  conditions  increase 
on  the  higher  shortwave 
bands  during  sunspot  cycle 
peaks.     Intense     layers     of 
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ionization  in  the  atmosphere 
cause  this  phenomenon.  The 
sunspot  cycle  runs  its  course 
every  1 1  years.  Educated  pre- 
dictions place  the  next  peak 
around  1982  for  cycle  #21. 
During  these  peaks,  the 
ionosphere  tends  in  play 
tricks  with  radio  and  TV  sig- 
nals, as  many  have  witnessed 
in  the  past  with  reception  of 
distant  TV  stations.  There  is 
,ilso  a  likelihood  that,  at 
times,  the  CB  band  will  be 
useless  for  short-range 
communications  with  skip 
stations  overriding  all  but  the 
strongest  local  stations. 

Don't  miss  out  on  the 
benefits  of  operating  as  an 
amateur  during  the  current 
upswing  of  cycle  #21 .  Now  is 
i he  time  to  enter  the  world  of 
amateur  radio* 

Hams  are  not  limited  to 
channelized  operations  as 
found  in  the  CB  service.  They 
may  move  anywhere  in  the 
frequencies  assigned  by  the 
use  of  variable  frequency 
oscillators  (VFOs),  com- 
monly   called    sliders    in   CB 


Hngo*  VFOs  provide  greater 
flexibility  and  help  to 
minimize  interference. 

You  may  use  power  levels 
up  to  200  times  as  much  as 
afforded  the  CB  service. 

Wide  choices  of  communi- 
cation modes  are  available. 
You  have  an  excellent  chance 
to  share  in  experimentation 
of  new  modes  that  may  de- 
velop in  the  future. 

You  will  literally  make 
worldwide  acquaintances, 
some  leading  to  lifelong 
friendships.  Chances  of 
meeting  your  DX  friends  are 
enhanced  through  inter- 
national ham-hop  clubs.  It's 
"the  greatest  hobby  in  the 
world,"  say  kings,  princes, 
governors,  senators,  astro- 
nauts, and  other  celebrities 
who  are  licensed  hams. 

The  sportsmen,  actors,  and 
actresses  have  their  trophies 
and  awards  for  their  achieve- 
ments. The  amateur  radio 
operator  is  rewarded  with 
certificates  and  the 
knowledge  that  his  achieve- 
ments are  made  possible  by  a 


radio  privilege  that  he  has 
earned  by  proving  his  qualifi- 
cations. 

Your  Benefits  from  A  to  Z 

Amateurs  talk  to  the 
world. 

Bands  of  frequencies  are 
allocated  to  amateurs  on  a 
worldwide  basis. 

Contests  are  aids  in  your 
quest  for  certificates. 

DXCC    is    an    award    for 

your  achievements* 

Educational  values  en- 
hance lifelong  careers. 

Friendships  are  made 
throughout  the  world. 

Governments  worldwide 
recognize  and  encourage 
amateur  radio, 

Ham-hop  clubs  enable 
persoivto person  visits  with 
DX  friends. 

International  goodwill  is 
spread  via  the  airwaves, 

|  unification  of  the 
amateur  radio  service  is  an 
international  fact, 

Knowledge  of  foreign  cul- 
tures is  enhanced. 

Licensed     amateurs     have 


proven  their  qualifications. 

Marvel  to  the  wonders  of 
radioteletype. 

Nets  are  held  by  many 
special-interest  groups. 

Orbiting  satellites  can 
carry  your  signals  over  vast 
areas. 

Power  levels  up  to  200 
limes  as  much  as  those  af- 
forded the  CB  service  may  be 
used. 

QSL  cards  are  con- 
firmations of  your  contacts. 

Repeaters  amplify  your 
signals  and  increase  your 
coverage. 

Skip  signals  help  amateurs 
to  work  long  distances. 

Television  is  a  mode  of 
amateur  communication. 

Unlimited  possibilities 
await  you. 

VFOs  are  used  for  greater 
flexibility. 

Worked  All  States  is  en- 
joyed by  many, 

Xcttement  galore. 

You  have  the  world  at 
your  fingertips. 

Zones  are  an  asset  towards 
certificate  programs*  ■ 
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Radio 

Supply 


Amateur  Headquarters  for  the  Northeast 

185-191  West  Main  Street  •  PO  Box  88 
Amsterdam,  N  Y   12010  Tel  (518)  842-8350 
Jus!  5  minutes  from  N.Y.  Thruway  —  Exit  27 


PEOPLE 

BUY 


\FROM 


Model  43:  $120 

CC-1  Leather  Case:  $25 

Elements:  $36  to  $42 


it- ft  ft  firt*  in  Ff  or  iff  a,  f*f*r*r«jiii  and  f-fiiiisimifr. 

We  have  regular  Bird  customers  id  Texas,  Alaska, 
Minnesota  and  dozens  of  other  states  as  well  as 
Washington.  They  come  to  us  because  they  know  we 
have  a  gigantic  stock  of  Bird  and  that  we  ship  the  same 
day  and  that  we  prepay  Bird  orders  over  SI 45.  Add  to 
this  the  fact  that  we  are  the  oldest  and  largest  Amateur 
store  in  the  Pacific  Northwest  and  you  get  a  glimpse  of 
why  we*  re  so  popular  — 

[AMATEUR  RADIO  SUPPLY 


SEATTLE 


621 313th  Ave,  So . t  981 08  (206)  767-3222 

Washington  Residents:  To  order,  CALL  TOLL-FREE  1 -B0G-562-8326. 
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CT-50  FREQUENCY  COUNTER 


Outstanding 

Performance 
at  an 

Incredible 
Price 


DESCRIPTION:  The  CT-50  is  a  versatile  and  precision  frequency  counter  which  will  measure  frequencies  to  60  mHz  and  up 

to  600  mHz  with  the  CT-600  option.  Large  Scale  Integration,  CMOS  circuitry  and  solid  state  display  technology  have 
enabled  this  counter  to  match  performance  found  in  units  selling  for  over  three  times  as  much.  Low  power  consumption 
(typically  300-400  ma)  makes  the  CT-50  ideal  for  portable  battery  operation.  Features  of  the  CT-50  include:  large  8  digit  LED 
display,  RF  shielded  all  metal  case,  easy  pushbutton  operation,  automatic  decimal  point,  fully  socketed  EC  chips  and  input 
protection  to  50  volts  to  insure  against  accidental  burnout  or  overload.  And,  the  best  feature  of  all  is  the  easy  assembly, 
Clear,  step  by  step  instructions  guide  you  to  a  finished  unit  you  can  rely  on.  Use  the  order  blank  below  or  call  us  direct  and 
order  yours  today! 

SPECIFICATIONS: 

Frequency  range:  5  Hz  to  65  mHz,  600  mHz  with  CT-600 

Resolution:  10  Hz  @  0.1  sec  gate.  1  Hz  @  1  sec  gate 

Readout:  8  digit,  0,4"  high  LED,  direct  readout  in  mHz 

Accuracy:  adjustable  to  0.5  ppm 

Stability:  2  0  ppm  over  10r  to  40°  C,  temperature  compensated 

Input:  BNCh  1  megohm /20  pf  direct,  50  ohm  with  CT-600 

Overload:  50VAC  maximum,  all  modes 

Sensitivity:  less  than  25  mv  to  65  mHz,  50*150  mv  to  600  mHz 

Power:  110  VAC  5  Watts  or  1 2  VDC  (a  400  ma 

Size:  6"  x  4"  x2",  high  quality  aluminum  case,  2  lbs 

ICS:  13  units,  all  socketed 

CT-600:  600  mHz  prescaler  option,  fits  inside  CT-50 

CB-1:  Color  burst  adapter,  use  with  color  TV  for  extreme  accuracy 
and  stability,  typically  0001  ppm 


OPTIONS: 

CB-1  option:  The  CT-50  time  base  may  be  locked  to  an  external 
frequency  standard.  The  television  networks  maintain  extremely 
accurate  atomic  based  frequency  standards  to  maintain  color  tint  on 
TV  programs.  These  standards  are  typically  accurate  to  one  part  in  1 0 
to  the  12,  By  locking  the  CT-50  to  one  of  these  network  standards,  we 
are  able  to  get  super  accuracy.  The  CB-1  adapter  interfaces  a  standard 
color  TV  receiver  to  the  CT50  so  that  one  can  take  advantage  of  the  TV 
network  frequency  standards.  The  CB-1  requires  connection  to  a  color 
television  for  operation. 

CT-600  option:  The  CT-600  prescaler  option  enables  the  CT-50  counter 
to  measure  frequencies  as  high  as  600  mHz  with  sensitivity  in  the  20  to 
150  mv  range,  depending  upon  frequency.  Typical  sensitivity  at  150 
mHz  is  25  mv.  The  CT-600  mounts  on  the  same  PC  board  as  the  CT-50, 
no  extra  boxes  or  PC  boards  are  required  The  scaler  utilizes  a  state  of 
theartECLIC  chip  and  two  transistor  pre-amplifier,  thus  eliminating  the 
need  for  external  pre -amp  devices. 


CT-50,  80  mHz  Counter  Kit 
CT-50  WT  60  mHz  counter,  wired,  tested 
CT-600,  600  mHz  prescaler  option 
for  CT-50,  add 

ACCESSORIES 

DC  probe,  direct  input,  general  purpose  type 

High  impedance  probe,  does  not  toad  circuit 

Low  pass  probe,  used  when  measuring  audio 

High  pass  probe,  reduces  Low  freq  pickup 

VHF  flexible  rubber  antenna,  BNC  connector 

Color  burst  adapter,  tor  calibration,  high  accuracy 
typically  0,001  ppm  accuracy,  Stability 


$89.95 
159,95 

29.95 

$12.95 
15.95 
1 5.95 
15.95 
12.95 
14.95 


Ramsey  Electronics 

Box  4072     71 6-271 -64B7 
Rochester,  NY  14610       rs 


78 


■ 


i 


Quanity 


Detcriptftn 


Prtce 


ram*.  2ij  alastronias 

Box  4072  Rochester  NY  14610      (716)  271-6487 


Shipping,  handling,  insurance 
N  Y.  state  residents,  add  tax 

Total 


5500 


Name. 


Address. 
City 


State. 


-Zip- 


Roy  Caw  than 

2580  Norcros$*Tucker  Road,  Apt.  95 

Norcro^s  GA  S007f 


Attention, 
Weather  Watchers! 


advanced  circuitry 
for  WE  FAX  processing 


The  purpose  of  this  ar- 
ticle is  to  present  some 
solid  state  circuitry  ideas 
on  reproducing  satellite 
APT/WEFAX  pictures.  I 
have   felt    for    some    time 


now  that  there  has  been 
room  for  improvement  in 

equipment  currently  in 
use.  Most  people  have 
been  resorting  to  a  small 
army  of  vacuum  tubes  to 


do  the  work  in  facsimile 
machines.  Almost  every- 
one is  using  a  sensitive 
solid  state  receiver,  so  now 
it's  time  to  improve  the 
video    processing.    The 


schematics  on  the  fol- 
lowing pages  are  currently 

being  used  here  to  process 
GOES  WEFAX.  They  have 
been  doing  so  since  GOES 
WEFAX  was  initiated  in  the 


218 


summer  of  1975  through 
SMS-1  on  a  regular 
schedule.  Some  of  the 
features  these  circuits  of- 
fer are: 

1.  Solid  state  design. 

2.  Closed-loop  automatic 
gain  control  Cage). 

3.  Selectable  age  time 
constants, 

4.  Precision  video  demod- 
ulator. 

5.  Low-ripple  video  filter 
with  high  out-of-passband 
attenuation 

6.  High  reliability. 
These    circuits    by    no 

means  approach  the  state 
of  the  art;  however,  they 
can  make  a  vast  improve- 
ment  in  your  satellite 
photos.  The  satellite 
photos  displayed  in  this  ar- 
ticle were  transmitted  over 
the  GOES  WEFAX  data  link 
and  were  processed  by  my 
homemade  facsimile  ma- 
chine. I  feel  that,  with 
careful  construction  and 
planning,  most  homemade 
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facsimile  machines  can 
equal  or  surpass  many 
commercial  APT  displays. 
The  following  discussion 
on  video  processing  and 
the  schematics  should 
throw  some  light  on  what  I 
am  currently  doing  with 
GOES  WEFAX. 

Theory  of  Operation 

In  Fig.  1,  you  see  the  in- 
put video  amplifier.  The 
receiver  input,  tape- 
recorder  input,  and  test- 
pattern  generator  switch- 
ing relays  are  also  shown. 
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Fig.  1.  Input  amplifier  and  relay  switching. 
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F/g,  2  Electronic  attenuator  and  age  detector. 


Fig,  3.  Age  amplifier  and  mode  selector. 
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Switch  $2,  in  Fig.  3,  selects 
the  operating  mode,  or  the 
position  K1  or  K2  is  in.  For 
now,  assume  S2  is  in  the 
real-time  mode  With  $2  in 
real  time,  K1  and  K2  are 
normally  closed.  Video  is 
now  supplied  from  the  FM 
discriminator  in  the 
receiver  to  11  and  into  the 
video  preamplifier.  Tran- 
sistors Q1,  Q2,  Q3,  Q4,  and 
Q5  amplify  the  input  signal 
from  the  receiver  suffi- 
ciently to  drive  the  1 3  out- 
put. Output  J3  supplies 
amplified  video  to  a  tape 
recorder.  The  high-imped- 
ance line  input  on  the  tape 
deck  should  be  connected 
here  for  recording.  Tran- 
sistors Ql  and  Q2  form  a 
Darlington  pair;  Q4  and  Q5 
are  connected  in  a  com- 
plementing circuit.  Output 
J3  is  driven  by  Q4  and  Q5 
and  coupled  to  the  signal 
via  capacitors  C6,  C7f  and 
CB.  The  negative  end  of  C8 
is  supplied  to  Fig.  2,  point 
B,  I  wilt  pick  up  here  in  a 
moment  with  Fig.  2,  but, 
first,  I  still  have  two  more 
operating  modes  on  S2  to 
discuss. 

With  S2  in  real  time,  my 
station  is  acquiring  space- 
craft data  and  recording  it 
on  tape.  In  order  to  play 
back  previously  recorded 
data,  S2  is  switched  to 
playback.  Relay  K1  now 
closes,  and  the  satellite 
video  is  played  back  into 
)2  from  the  tape-deck  line 
output.  Pot  R2  is  used  to 
limit  the  played  back 
signal  to  the  same  approx- 
imate level  as  that  at  which 
the  receiver  output  is  dur- 
ing real-time  operation. 

The  final  position  on  S2 
is  a  test  mode.  This  input  is 
connected  to  the  output  of 
my  grey-scale  bar  gener- 
ator It  provides  the  ma- 
chine with  a  proper  test 
signal  for  calibration  pur- 
poses (see  73,  Apr,,  78). 

Point  B  on  Fig.  1,  as 
stated  earlier,  connects  to 
point  B  on  Fig.  2,  This  is  the 
input  to  the  electronic  at- 
tenuator. The  attenuator 
output,   point   E,   drives  a 


high-gain  age  amplifier, 
shown  in  Fig.  3.  Its  open- 
loop  gain  is  about  80.  The 
amplifier  output,  point  F, 
feeds  a  four-transistor 
power  amplifier  consisting 
of  Q10,  Q11,Q12,  andQ13 
on  Fig  2.  This  amplifier 
provides  drive  to  the  age 
peak  detector,  CR3  The 
peak  detector  is  used  to 
charge  C9  to  the  peak 
amplitude  of  the  video 
signal  at  point  D  in  Fig.  2. 
The  charge  on  C9  is  slowly 
bled  off  by  R23  Transistors 
Q9  and  Qfi  amplify  the 
value  of  the  charge  and 
produce  the  voltage/cur- 
rent source  needed  to  con- 
trol the  UJT  attenuator, 
The  discharge  path  of  C9  is 
controlled  by  SI  Fast 
decay  is  for  GOES  WE  FAX, 
while  slow  decay  is  for 
NOAA  radiometer  data. 

Now,  to  simplify  confu- 
sion somewhat,  I  will  try  to 
sum  up  the  purpose  of  the 
age  circuit.  The  main  idea 
here  is  to  control  the  peak- 
to-peak  level  at  point  D. 
The  age  circuit,  when  pro- 
perly adjusted  by  R22,  will 
hold  an  unmodulated  2400 
Hz  input  at  3.3  volts  p-p  on 
point  D  When  video  varia- 
tions are  present,  capacitor 
C23  does  not  have  time  to 
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charge  to  3.3  volts  p-p 
because  of  the  controlled 
decay  or  discharge  path. 
The  video  sync,  however, 
will  be  at  3.3  volts  p-p, 
since  it  occupies  a  substan- 
tial period  of  time.  The  age 
circuit  is  used  to  compen- 
sate for  large  changes  of 
video  peak-to-peak  output 
from  a  receiver.  Also,  it 
sets   up   a    maximum   and 


minimum  signal  level  with 
which  to  work.  In  this  case, 
signals  fall  between  3.3 
volts  p-p  and  the  system 
noise  floor. 

Knowing  these  levels, 
the  video  detector,  filter, 
and  lamp  driver  were 
designed  The  age  output 
at  point  D  drives  the  pre- 
cision video  demodulator 
on    Fig.    4.    The    incoming 
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Fig.  4.  Video  demodulator. 


CI  9         /3%MYi_AR\ 
I5«*f  V  04?#.0i.  I    J 


* 


C*l        /ML  II TLA*     \ 


909K.I% 
— w» 


FROM 

FIG   A 


ftl 


/5%«tLAR  \ 
{  047,  0062  ] 
\\H  PARALLEL/ 


R64 

- 


■M- 


R6i 
— w* 


^l>3B 


C20 

/■»j%  s  M  \ 

fh  (<200pFK  iOOijF) 

\m   PARALLEL/ 


m 


G22 

SiftpF 

\  iSVp£.\QpfJ 


0 


f   !__> VWr 


9%UYLAR 


C2S  /S%  MtLAPA 

053^F  \o*t.  OQGZ) 


H67  UL 

— ■Wv 


m 


pee 

9  09K  !Ti 
— VA 


C24 
1253  pF 


I 


C2S 


0 


TO  F  iC  & 


t_ 


RB4 
47*1 

-AAA.— 


/h 


C33 
-»-Ll2 

pin  a 


+  I3V 

L 


/77 


CS5 

-*UI 
PpN  8 


J" 


R83 
4  7fl 


-l»V 


*— *02 

Pllt  4 


'34 


fh 


I 


RBT 


-I5U 


1 
I 


»  U I 
P.N  4 

C56 
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video,  point  D,  is  the  com- 
posite double-sideband 
AM  signal  on  a  2400  Hz 
subcarrier.  This  signal  is 
buffered  by  U2A  and  is 
coupled  to  the  video 
detector  by  pot  R52.  Pot 
R52  sets  the  video  drive 
level  and  is  labeled  white 
set.  This  adjustment  con- 
trols the  white  density  of 
the  satellite  picture, 

[Cs  U1A  and  U1  B  com- 
prise  the  full-wave  video 
demodulator.  The  demod- 
ulated, or  rectified,  signal 
at  U2,  pin  7,  contains  the 
subcarrier  along  with  the 
0-1600  Hz  video  informa- 
tion. This  rectified  video 
signal  is  routed  to  Fig,  5, 
point  H,  and  becomes  the 
input  to  the  video  filter. 
The  video  filter  is  a  low- 
pass,  9th  order,  .5  dB  ripple 
Chebyshev,  It  is  very  flat 
from  0  to  about  1700  Hz 
and  then  drops  off  rapidly 


to  the  noise  floor.  The  0-to- 
1700  Hz  passband  allows 
the  desired  video  Informa- 
tion to  pass  while  present- 
ing a  high  attenuation  to 
the  2400  Hz  subcarrier. 
Once  the  subcarrier  is 
removed,  you  are  left  only 
with  dc  variations  cor- 
responding to  shades  of 
grey  in  the  satellite  picture. 

The  filter  output,  point  J , 
finds  its  way  to  the  lamp 
driver  circuit  in  Fig.  6.  ICs 
USA  and  B  accept  and 
amplify  the  filter  output  to 
a  level  sufficient  to  drive 
the  2N3440  lamp  driver 
transistor.  The  video  infor- 
mation is  used  to  control 
the  current  through  Q18 
andr  in  turn,  modulate  a 
suitable  light  source.  In 
this  case,  an  R1168  glow- 
tube  modulator  is  used. 
The  polarity  of  the  signal 
on  Q18  is  such  that  black, 
minimum  signal,  produces 
the  most  lamp  current, 
while  a  white  level 
decreases  lamp  current. 
Pot  R88  in  the  emitter  cir- 
cuit of  Q18  is  used  to  set 
the  desired  black  current. 

It  should  be  apparent 
that,  with  the  polarities 
given,  the  circuit  is  set  up 
for  positive  printing  on 
photographic  enlarging 
paper.  I  get  best  results  on 
Kodabrome  RC-FH  paper, 
The  milliarnmeter  in  the 
collector  circuit  of  Q18 
measures  lamp  current.  It 
is  used  for  calibration  of 
R52  and  R88.  Finally,  a 
calibration  procedure  is 
needed  for  the  video  pro- 
cessor. The  few  simple  ad- 
justments are  given  next. 

Calibration 

First  of  all,  check  the 
wiring!  If  you  have  come 
this  far,  you  have  probably 
already  vowed  never  again 
to  build  another  satellite 
project  and  are  certainly  in 
no  mood  for  an  explosion. 
After  all,  this  thing  takes 
some  time  to  wire.  A  good 
point  to  start  calibration  is 
by  measuring  the  p-p  out- 
put level  of  your  receiver 
discriminator.  You  should 
have    at    least    250-500 
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millivolts  p-p  of  video  out- 
put for  this  circuit.  I  am 
getting  by  with  1 50  m V,  but 
a  bit  more  drive  should  be 
used. 

Once  you  have  estab- 
lished the  level  from  your 
receiver,  find  a  2400  Hz 
sine  wave  signal  source 
and  set  its  output  to  the 
same  level  Switch  52  to 
real  time,  and  put  the  test 
signal  into  |1.  Set  your  age 
recovery  switch  to  fast. 
With  a  scope  connected  to 
point  D  in  Fig,  2,  adjust  R22 
slightly  and  wait.  The  wait 
period  is  to  give  the  age  cir- 
cuit time  to  recover.  Note 
the  meter  reading  on  M1  as 
you  adjust  R22.  The  meter 
should  not  be  pegged,  but 
should  be  somewhere  be- 
tween 10  to  30  uA.  Finally, 
after  a  few  patient 
minutes,  you  should  have  a 
3.3  V  p-p  signal  at  point  D 

Now  disconnect  the 
2400  Hz  test  signal,  and 
observe  the  age  level 
shown  on  M1  stowly  go  to 
zero.  Next,  reconnect  the 
test  signal  while  watching 
Ml.  The  current  should 
climb  very  fast  and  settle 
on  a  steady  value.  You 
must  have  this  quick- 
attack,  slow-decay  char- 
acteristic. When  R22  is  prop- 
erly set,  the  age  circuit 
will  perform  in  this  manner 
while  holding  the  test 
signal  to  3,3  V  p-p. 

Next,  the  white  and 
black  set  pots  are  adjusted. 
First,  set  52  to  real  time  and 
disconnect  anything  at* 
tached  to  11  Set  R52  and 
R88  fully  counterclock- 
wise. Keep  your  age 
recovery  switch  in  the  fast 
mode.  Turn  on  the  lamp 
with  S3  Advance  pot  R88 
clockwise  until  9.5  mA  is 
reached  on  M2.  This  is  the 
black  current  set.  Recon- 
nect the  test  signal  and 
turn  R52  clockwise  until 
M2  falls  within  1.5  and  2.0 
mA.  This  is  the  white  cur- 
rent set.  During  live  recep- 
tion, the  lamp  current  will 
average  out  at  3-5  mA  or 
so.  With  these  current 
settings  and  about  a 
40-second   development 
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Parts  List 

CI 

560  pF,  5%,  silver  mica 

R7 

270,  .25  W,  10% 

R62 

9.09k,  1  %f  ,25  W 

C2 

25uFt25V 

R8 

15k,  .25  W,  10% 

R63 

9.09k,  1  %,  ,25  W 

C3 

150  pF,  5%,  silver  mica 

R9 

3.3k,  .25  W,  10% 

R64 

9.09k,  1  %,  ,25  W 

C4 

2  uF,  25  V 

R10 

22k,  .25  W,  10% 

R65 

9.09kf  1%,  .25  W 

C5 

,1  uF,  50  V,  monolithic 

R11 

1.5k,  .25  W,  10% 

R66 

9.09k,  1%,  ,25  W 

C6 

2  uF,  25  V 

R12 

390,  -25  W,  10% 

R67 

9.09k,  1  %,  .25  W 

C7 

2uF,25V 

R13 

1k,  .25  W,  10% 

R68 

9.09k,  1  %,  .25  W 

C8 

2uF,25V 

R14 

1k,.25W,  10% 

R69 

9.09k,  1  %,  .25  W 

C9 

4.0  uF,  200  V,  mylar 

R15 

1k,  .25  Wf  10% 

R70 

10k,  1%M25W 

C10 

.1  uF,  50  V,  monolithic 

R16 

1k,  .25  W,  10% 

R71 

146k,  1%,  . 25  W 

C11 

100  uF,  50  V 

R17 

680,  .25  W,  10% 

R72 

10k,  1%(  .25  W 

C12 

100  uF,  50  V 

R18 

680,  .25  W,  10% 

R73 

2.2k,  .25  W,  10% 

G13 

10uF,50V 

R19 

100kt.25W,  10% 

R74 

3.3k,  .25  W,  10% 

C14 

3900  pFp  5%,  silver  mica 

R20 

5.6k,  .25  W,  10% 

R75 

330,  .5  W,  10% 

C15 

47  pF,  5%,  silver  mica 

R21 

1k,  ,25  W,  10% 

R76 

24.9,  .5  W,  1  % 

C16 

.0047,  100  V,  mylar 

R22 

500  pot 

R77 

24,9,  .5  W,  1  % 

C17 

.01  uF,  50  V,  monolithic 

R23 

200  meg,  5% 

R78 

47,  .25  W,  10% 

C18 

.053  uF 

R24 

10k,  ,25  W,  10% 

R79 

47,  .25  W,  10% 

C19 

.158  uF 

R25 

100k,  .25  W,  10% 

R80 

47,  .25  W,  10% 

C20 

,0013  uF 

R26 

150k,  .25  W,  10% 

R81 

47,  .25  W,  10% 

C21 

,28  uF 

R27 

1  meg,  .25  W,  10% 

R82 

47,  .25  W,  10% 

C22 

339  pF 

R28 

10k,  .25  W,  10% 

R83 

47,  .25  W,  10% 

C23 

.1  uF 

R29 

15k,  .25  W,  10% 

R84 

47..25W,  10% 

C24 

1253  pF 

R30 

10k,  .25  W,  10% 

R85 

47,.25W,  10% 

C25 

.053  uF 

R31 

270,  . 25  W,  10% 

R86 

47,  ,25  W,  10% 

C26 

.0118  uF 

R32 

33,  .25  W,  10% 

R87 

47,  .25  W,  10% 

C27 

.1  uFt  50  V,  monolithic 

R33 

270,  .25  W,  10% 

R88 

1k  pot,  2  W 

C28 

3  uF,  50  V,  monolithic 

R34 

33,  .25  W,  10% 

Q1 

2N2270 

G29 

.1  uF,  50  V,  monolithic 

R35 

1.2k,  .25  W,  10% 

Q2 

2N404 

C30 

.1  uF,50V,  monolithic 

R36 

1.2k,  .25  W,  10% 

Q3 

2N404 

C31 

,1  uF,  50  V,  monolithic 

R37 

1,5k,  .25  W,  10% 

Q4 

2N404 

C32 

.1  uF,  50  V,  monolithic 

R38 

4.7k,  ,25  W,  10% 

Q5 

2N1605 

C33 

.1  uF,  50  V,  monoMthlc 

R39 

27,.25W,  10% 

Q6 

2N1671A 

C34 

.1  uF,50V,  monolithic 

R40 

220k,  .25  W,  10% 

Q7 

2N1671A 

C35 

.1  uF,  50  V,  monolithic 

R41 

220k,  .25  W,  10% 

Q8 

2N1131 

C36 

,1  uF,  50  V,  monolithic 

R42 

8.2k,  ,25  W,  10% 

09 

2N3819 

GR1 

1N816 

R43 

470,  .25  W,  10% 

Q10 

2N2270 

CR2 

1N916 

R44 

2.2k,  .25  WT  10% 

Q11 

2N1605 

GR3 

1N459A 

R45 

120k,  .25  W,  10% 

Q12 

2N3134 

CR4 

1 N459A 

R46 

18k,  .25  W,  10% 

Q13 

2N404 

GR5 

1 N459A 

R47 

470,  .25  W,  10% 

Q14 

2N2270 

CR6 

1N816 

R48 

1.5k,  .25  W,  10% 

Q15 

2N2270 

CR7 

1N816 

R49 

4.7k,  .25  W,  10% 

Q16 

2N404 

CR8 

1N816 

R50 

470,  .25  W,  10% 

Q17 

2N404 

CR9 

1N816 

R51 

10k,  .25  W,  10% 

Q18 

2N3440 

CR10 

1 N2484 

R52 

10k,  10-turn  precision  pot 

U1-5 

MC1458op  amp 

CR11 

1 N2484 

panel  mount 

K1-2 

12  Vdc  reed  relays 

CR12 

1N914 

R53 

10k,  1%,  .25  W 

S1 

DPDT  toggle 

CR13 

1N914 

R54 

20k,  1%,  .25  W 

S2 

1-pote,  3-position  rotary 

CR14 

1N2484 

R55 

10k,  1  %,  .25  W 

R1 

47k,  ,25  W,  10% 

R56 

10k,  1%.25W 

oo 

1-pole,  1-position  ceram- 
ic rotary 

R2 

50k  pot 

R57 

10k,  1%,  .25  W 

R3 

15k,  .25  W,  10% 

R58 

5k,  1  %,  .25  W 

M1 

0*50  uA  Simpson  meter 

R4 

8,2k,  .25  W,  10% 

R59 

10k,  1  %,  .25  W 

model  1212 

R5 

8.2k,  .25  W,  10% 

R60 

10k,  1%,  .25  W 

M2 

0-20  mA  or  50  uA  with 

R6 

820,  .25  W,  10% 

R61 

9.09k,  1  %,  .25  W 

shunt,  5k  int.  resistance 

time  on  the  picture,  I  get 
excellent  results. 

Now  for  the  moment 
you  have  been  waiting  for: 
Switch  S2  to  the  test  mode. 
If  you  have  the  test-pattern 
generator  working  prop- 
erly, set  its  output  level 
pot  to  give  the  same  age 
level  on  M1  you  normally 
see  in  real  time.  This  will 


protect  the  age  circuit 
from  accidental  satura- 
tion. Now,  switch  on  the 
lamp,  start  your  drum 
recorder,  and  make  a  test 
photo.  If  everything  is  fine, 
you  should  see  1 2  very  nice 
steps  from  black  to  white. 
A  final  note  here:  Since 
this  article  has  only  dealt 
with  the  electronics  in  the 


video  processing,  it  is 
assumed  that  you  already 
have  a  facsimile  machine.  I 
feel  that  the  Weather 
Satellite  Handbook  and  ar- 
ticles appearing  in  73 
Magazine  should  be  ex- 
plored before  attempting 
construction  of  a  satellite 
facsimile  recorder.  [  will  be 
more  than  happy  to  share 


some  of  my  automatic  pic- 
ture phasing  circuits  and 
phased  locked  horizontal 
sync  circuits  with  anyone 
interested  in  automating 
their  drum-type  facsimile 
machine.  For  any  help  or 
requests  for  additional  in- 
formation, please  enclose 
an  SASE  to  speed  the 
return.  ■ 
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Cohoon  Amateur  Supply 


C83 


TO  SERVE  YOU  BETTER 


1  • 


3  t  OCA  TIONS 

Cihion  Amateir  Supply 

SOUTH 

Hwy.  475   Trenton,  Kentucky  42286 

502-886-4534 

Cohooi  Amateur  Supply 

NORTH  ■   "       * 

Box  4073   Austintown,  Ohio  44515 

2 1 6-538-3424 

Cohoon  Amateir  Supply 

WEST  COAST    OUTLET  WM       W 

728  Juniper   Lompoc  VAFB,  CA.  93437 

805-734-4693 


Also  Stocking: 


Full  Repair  Service 
Sub-Dealers  Welcome 
Good  Prices 

Ship  UPS  The  Same  Day 

All  Used  Gear 

Has  A  90  Day  Warranty. 


KENWOOD 

TEN-TEC 

TEMPOC 

WILSON 

INFO-TECH 


KANTRONICS 
ATLAS 
DENTRON 
CUSHCRAFT 


L 


Writ*  for  used  •qutpnwnt  shMts  and  daqUr  inquiries. 
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electrically  small  80/75,  40 
0   meter   antenna  operates   at 

length  from  24  to  70  ft.*  no 
a  balun  or  transmatch  needed 
srtable  -  erects  &  stores  in 
Jtes  •  small  enough  to  fit  in 
:  or  apt,  •full   legal  power  • 

SWR  over  complete  BO/75, 
&  20  meter  bands  •  much 
sr   atmospheric   noise  pick-up 

a  vertical  &  needs  no  radials 
t  incl.  a  pr.  of  specially-made 
dia.  bv  4"  long  eojls,  con- 
ng  335  ft.  of  radiating  Con- 
or, batun,  SO  ft  RG58/U 
:,     PL259     connector,     nylon 
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PANAVISE 

It's  like  no  other  tool  you've  ever 
used.  Its  nead  rotates  a  full  360 
degrees  —  and  tilts  130  degrees 
from  vertical  to  horizontal.  Imag- 
ine how  ttiat  kind  of  versatility 
simplifies  work  procedures,  just 
one  convenient  knob  locks  work 
in  any  desired  position, 


PANAVISE  offers  a  variety  of 
interchangeable  work  holding 
heads,  bases  and  accessories  for 
every  imaginable  function.  But, 
just  because  it's  small,  doesn't 
mean  you  can't  use  PANAVISE 
for  some  pretty  rugged  work.  It's 
a  vise  every  craftsman  deserves. 

MODEL  300 
Original  Base 

Designed  for  a\\  normal  perma- 
nent installations,  Three  lugs 
spaced  1  20  degrees  apart  provide 
maximum  mounting  stability. 
Overall  height:  3-13/16"  (97 
mm).  Base  diameter:  5"  (127 
mm)* 

MODEL  303 

Original  Vise  Head 
Wide  2Yi"  {S3  mm)  jaws  open  to 
IV*"  {SI  mm).  Head  is  pressure 
diecast  aluminum  ahoy,  with  steel 
and  brass  inserts.  Hammertone 
gray/green      finish.       Replaceable 

nylon  jaws-  Package  includes  both 
Models  300  St  303  for  $21 .95. 


GIANT  FLEA  MARKET! 
THOUSANDS  OF  SSSS  IN  PRIZES! 

Don't  Miss  The  IM.E.  ARRL  Convention 

Oct.  14th-15th 
At  The  Beautiful  Sheraton  Boxborough 

Boxboroughj  Mass. 
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Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
(617)395-8280 


Tufts  Radio  Electronics  •  (61 7 J  395-8280 

TCI 


THOMSON-CSF 


NPC 


ELECTRONICS 


MODEL 

12V4 
102 
107 
103R 


NET  PRICE 
$19.95 
$24.95 
$28-95 
S39.95 
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106RA 
10SRM 
109R 
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ADVANCED  ELECTRONIC 
APPLICATIONS,  INC 

The  AUTO  DIALER  that  really  works! 

•  you  get  18  numbers  from  a  1-2  punch 

•  for  making  Quick  and  Safe  AutoPatch  Calls 
•with  Key-Pad  Programmable  Memory 

Check  These  Features: 

■  Automatically  dials  with  1  or  2  buttons 

*  Exclusive  MOS  Microprocessor 

•  Automatic  Push-to-talk 

*  Programmable  tone  duration 

•  Programmable  time  between  tones 

•  Hign  quality  tactile  Key-Pad 

*  Built  In  speaker 

*  Program  RAM  memory  with  Key-Pad 
(10  numbers  in  less  than  a  minute) 

•  Optional  ROM  adds  8  permanent  numbers 

*  Crystal  controlled 

•  Mates    with    virtually    all    amateur    FM 


transceivers 


Mode*  ACM     $129.95 


Model  MB  If  $285 
(with  Batun)  $31 S 


MB  II  provides: 
*Constani  SWR  monitoring  *  Precision  luning  ol  final  amp  *  Harmonic  suppress* 

*  Receiver  *nput  ^mpodance-iTiatcnrng  *  Maximum  power  Pansier  to  anienna  *C 
tmuous  frequency  coverage  1  6  to  30  MHz.  *  Precision  tuning  at  any  ware 
wavelength  or  longer,  with  SWR  of  1:1 

MB  II  features: 

*  Ftnest  quality.  made-m-USA  components.  *Large.  predion,  easy-io-read  dials  * 
360  readout,  *  Optional  3000  watt  Salun  for  twin  lead  antennas 


TRIPLETT 


a 


•  Or op- resistant,  hand^size  V-O-M 
wttti  high- impact  thermoplastic 
case. 

•  20,000  Ohms  per  volt  DC  and 
5,000  Ohms  per  volt  AC;  diode 
overload  protection  with  fused 
Rjcl  Ohms  range. 

•  Single  range  switch,  direct 
reading  AC  Amp  range  to  facili- 
tate c  I  amp-  on  AC  Am  meter 
usage. 

RANGES 
DC     VOLTS:     0-3-12-60-300,      1, 


200  [20,000  Ohms  per  Volt). 
AC  VOLTS:  0-3-1  2  ©0  300  1, 
(5,000  Ohms  per  Volt). 
HMS;    0- 20k- 200k- 2m    Si  -2 
(200  Ohm  center  scale  on 
range). 

DC    MICROAMPERES:    O-60C 
250  mV. 

DC  MILLIAMPEReS:  0-6-6CM 
at  250  mV 

ACCURACY:   ±3%  DC;   =U%  , 
{full  scale). 

SCALE  LENGTH:  2-1/SiJ. 
METER:       Self  shielded;      di 
overload  protected;  spring  bac 
jewels. 

CASE:     Molded,    black,    high 
pact      thermoplastic     with      s 
latch  cover  for  access  to  batte 
and    fuse,    2-3/4" w  k    1-5/16" 
4-1/4"h. 

BATTERIES;     "NED  A     15V 
(1).     1HV    910F     (1);     Comp 
with     42"     leads,    alligator    cl 
batteries  and  instruction  man 
Shp9,  Wt  2  lbs, 
MODEL  310  Cat.  No.  3018S&: 


AUTOPATCH  -  Ready  to  go! 


A  Complete  Autopatch  facility  that  requires  only  a  repeater 
and  a  telephone  line.  Features  include  single  digit  access/ 
disconnect,  direct  dialing  from  mobile  or  hand-held  radios, 
adjustable  amplifiers  for  transmitter  and  telephone  audio,  and 
tone-burst  transponder  for  acknowledgement  of  patch  dis- 
connect. 

RAP200   P.   C.   Card  1199.50 

RAP  200 R   Rack   Mount  9249.50 


QF-1  Active  Filter 

For  CW  &  5SB 

$59.00 


AUTEK  pioneered  ihe  ACTIVE  AUDIO 
FILTER  way  back  In  1W2.  Today,  their 


fantastic  performance  is  widely  acef 
ed.  9ut,  today,  we're  stilt  way  ahead 
the  most  advanced  —  our  QF-1.  T 
sands  are  already  in  use  impro 
Vaesu.  Kenwood,  Drake,  Swan,  A 
Tempo,  Collins,  etc.  Hooks  up  in  mir 
to  ANY  rig.  Plugs  into  phone  jack.  Dr 
a  speaker  with  1  watt,  or  phones. 

Its  secret  is  an  exclusive  "infinitely-* 
able"  cascaded  design.  You  can  vary 
quency  over  the  ENTIRE  audio  rapi 
250  to  2500  mi  —  in  all  positions,  * 
selectivity  40: 1  or  more  instantly  ze 
on  signals  or  optimize  response!  PI 
CW  or  voice  with  50  Hz  bandw 
variable  to  3000  Hz.  Imagine  what 
NARROWEST  CW  FILTER  MADE 
do  toQRM!  Reject  whistles,  carriers 
with  the  most  flexible  NOTCH  yo 
heard,  Wide  or  narrow.  Depth  to  70 
Cope  with  SSB  hiss  and  splatter  fn  L 
PASS.  Steep  skirls  in  all  positrons  ac 
your  rigs  skirts. 


EXPERIENCE  the  Ultimate 
in  Scanners 


The  touch. 


€C< 


^*^CH, 


1 


Over  15  900  irequencies  m  your  fingeiUpt 

Sunt  IHe  Channels  in  1 .3  Second! 

Special  Wuifi tr  AJert'    and  Priority  Scan  tututts 


$249.9 


Tufts  Radio  Electronics 

TC2 


(61 7 1  395  «S0 


LINEAR  AMPLIFIER 
Model  L-4B 


rouch-n-go  with 
3RAKE  1525EM 


L-4B  Linfadr  Amplifier  ,  ,  $995.00 
•2000  Watts  PEP-SSB  •  Class  B 
G  rounded-Grid  —  two  3-5002 
Tubes  *  Broad  Band  Tuned-Input 
•  RF  Negative  Feedback  •  Trans- 
mining  AGC  •  Directional  Watt- 
meter •  Two  Tautband  Suspen- 
sion Meters  •  U4B  13^15715"  W, 
7^7/6"  H,  14-5/16"  D.  Wt.:  32 
lbs,  •  Power  Supply  6-3/4"  W, 
7-7/8"  Hr  11"  D,  Wt:  43  lbs. 


ush-Button  Encoding  Mike 
rake  152SEM,  microphone  with 
>ne  encoder  and  connector  for 
R-33C,  TR-22,  TR-22C,  ML-2  - 
Microphone  and  auto-patch  en- 
coder  in  single  convenient  pack- 


age with  coil  cord  and  connec- 
tor. Fully  wired  and  ready  for 
use, 

'High    accuracy     IC    tone    gener- 
ator, no  frequency  adjustments, 
High    reliability    Dlgitran®  key 
board. 

Power     for     cone     encoder    ob- 
tained  from  transceiver  through 
microphone    cable.    No   battery 
required.  Low  current  drain, 
Low    output    inpedance    allows 
use  with  almost  all   transceivers. 
Four    pin   microphone  plug:   di- 
rectly     connects      to      Drake 
TR-33C    without  any   modifica- 
tion   in   transceiver,   Compatible 
with     all     previous     Drake    and 
other   2  meter  units  with  minor 
modifications. 
Tone  level  adjustable. 
Hangup  hook  supplied. 


Drake  T-4XC 

Solid  State  Linear  permeability- 
tuned  VFO  with  1  kHz  dial 
divisions.  Gear  driven  dual  cir- 
cular dials.  High  mechanical, 
electrical  and  temperature  sta- 
bility. Covers  ham  bands  with 
crystals  furnished.  Covers  alt  of 
80,  40,  20  and  15  meters,  and 
2R  5-29.0  MHz  of  10  meters. 

Covers  160  meters  with  acces- 
sory crystal.  Four  500  kHz  ranges 
in  addition  to  the  ham  bands  plus 
one  fixed- frequency  range  can  be 
switch-selected  from  the  front 
panel. 


Drake  R-4C 

Solid  State  Lineer  permeability- 
tuned  VFO  with  1  kHi  dial  divi- 
sions. Gear  driven  dual  circular 
dials.  High  mechanical,  electrical 
and  temperature  stability.  Covers 
ham  bands  with  crystals  fur- 
nished. Covers  ail  of  80,  40,  20 
and  15  meters,  and  28.5-29.0 
MHz  of  10  meters. 

Covers  160  meters  with  acces- 
sory crystal.  In  addition  to  the 
ham  bands,  tunes  any  fifteen  500 
kHi  ranges  between  1.5  and  30 
MHz,  5.0  to  6,0  MHz  not  recom- 
mended. Can  be  used  for  MARS, 
WWV,  CB,  Marine  and  Shortwave 
broadcasts, 


DRAKE 

TR  7  TRANSCEIVER 


RAKE  TVI  FILTERS 
igh  Pass  Filters  for  TV  sets 
'ovfde  more  than  40  dB  attenua- 
on  at  52  MHz  and  lower.  Protect 
te  TV  set  from  amateur  trail s- 
i  iters  6- 160  meters- 


Drake  TV-75-HP 

Model   No.   1610.  For  75  ohm  TV 

coaxial  cable;  TV  type  connectors 

installed 

LOW       PASS       FILTERS      FOR 

TRANSMITTERS     have    four     pi 


sections  for  sharp  cut  off  below 
channel  2,  and  to  attenuate  trans- 
mitter harmonics  falling  in  any 
TV  channel  and  fm  band,  52 
ohm.  SO-239  connectors  built  in. 

DRAKE  TV52O0LP  Model  No. 
1609.  200  watts  to  52  MHz.  Ideal 
for  six  meter*.  For  operation 
below  six  maters,  use  TV-330Q-LP 
or  TV-42-LP. 


Drake  TV-3300- LP  Model  1608 
1000  watts  max.  below  30  MHz. 
Attenuation  better  than  SO  dB 
above  41  MHz.  Helps  TV  |-f  inter- 
ference, as  well  as  TV  front-end 
problems. 


rakeTV-300-HP 
odel  No.  1603. 
/In  lead 


For    300  ohm 


COMMUNICATIONS  RECEIVERS  AND  ACCESSORIES 


DRAKE 


DRAKE  TV-42-LP  Model  No, 
1605  is  a  four  section  filter  de- 
signed with  43.2  MHz  cut-off  and 
extremely  high  attenuation  in  all 
TV  channels  for  transmitters 
operating  at  30  MHz  and  lower. 
Rated  100  watts  input. 


OSfl-2 


R4C 
4-NB 
FL-250 
FL-500 

FL-1500 
F  L-4000 
FL-6000 


VLF-HF  Digital  Synthesized  Communication* 
Laboratory  Receiver  SSB,  AM,  CW,  RTTY, 

!S3 

Amateur  HF  Receiver  160-10  meters 

Noise  Blanker  for  R4C 

Accessory  l.F.  Filter 

Accessory  l.F.  Filter 

Accessory  l.F.  Filter 

Accessory  l.F.  Filter 

Accessory  l.F.  Filter 


3200.00 

TR33C 

MMK-33 

UMK-3 

699,00 

UV-3 

74.0O 

UV-3 

52.00 

UV-3 

52.00 

UV-3 

52.00 

UV-3E 

52.00 

"Prices  a? 

52.00 

FactQrv  i 

TRANSCEIVERS  AND  ACCESSORIES 


TR-7 


QFt-7 


TR-7/DR7 
Aux-7 


HF  Transceiver  160- TO  meter* 

Analog  Dial  Read  put 

DtgJtal  Readout/Gen.  Gov.  Board 

Allows  continuous  receive  from  1.5-30  MHz 

Above  units,  factory  installed  DR-7 

Range  Program  Board  for  TR-7  and  TR-7/0R-7 

Allows  receive  Q- 1 .5  MHz  and  crensceive  or 

receive  1.5-30  MHz.  Accommodates  any  8  500 

kHz  ranges.  Must  be  used  with  either  RRM-7 

range  receive  module  or  RTM  7  range  rransceive 

module.  Use  one  modi  p»  500  kHz  range. 

Modules  are  customer  programmable,  instruction! 


886,00 

1  86.00 

1  072.00 
38.00 


TRANSCEIVERS  AND  ACCESSORIES 

TR33C  2-meter  FM  transceiver,  12  channel  portable  229.95 

Mobile/ Dash/ Desk  Mountfor  TR33C  12.95 

Remote  trunk  kit  for  UV-3  system  69.95 

144  595  00 

144-220  695.00 

144-440  695.00 

144-220440  795.00 

1 44  -430.  E  u  ro  pea  n  mod  el  69  5, 00 

•  Prices  above  include  factory  installed  modules  for  bands  as  listed. 

tailed  "add-on"  220  or  440  modules.  (Modules  not         175.00 

sent  to  field). 

POWER  SUPPLIES 

AC-4  1 1 0/220 V  power  supply  for  4  line  transmitters  150,00 

and  transceivers 

PS-3  AC  Supply  [120/240  V. A. Cj  for  any  UV3  89.95 

Model 

OC-4  12  VDC  power  supply  for  4  line  transmitters,  160.00 

transceivers,  &  receivers 

PS- 7  1 20/240 V  A.C.su pply  for  TR-7  166,00 

MAJOR  ACCESSORIES  &  MISCELLANEOUS 

L4B  Lineer  Amplifier  with  Power  Supply  &  Tubes  995.00 

MN4C  Antenna  Matching  Network,  160-10  meters,  165.00 

250  watts 


provided.  Proof  of  license  necessary  for  RTM- 7, 

MN-7 

Antenna  Matching  Network.  160-10  meters. 

165.00 

contact  sales  dept. 

250  watts. 

=IRM  7 

Range  Receive  Module  —  plugs  in  to  Aux-7. 

5.00 

MN2O00 

Antenna  Matching  Network,  2OO0  wafts. 

250,00 

Customer  Programmable  in  any  500  kHz  range 

B-1000 

4X1  Balun  Designed  for  use  with  MN4C/MN  7 

24,95 

0-30  MHz. 

MS-4 

Matching  Speaker  for  4  line 

33,00 

^TM-7 

Range  transceive  module  —  plugs  in  tO  Aux-7. 

5.00 

MS- 7 

Matching  Speaker  for  7  Sine 

33,00 

Customer  Programmable  In  any  S0Q  kHz  rang* 

W  4 

HF  RF  Wattmeter  1.8  to  54  MHz  200/2000  watts 

79.00 

from  1.530  MHz  except  26-28  MHz,  Send 

WH-7 

HF   RF  Wattmeter  1.B  to  54  MHz  20/200/2000  watt i 

proof  of  lie  ansa. 

1  625EM 

Encoder  Microphone  w/plug  for  TR33G/UV-3 

49.95 

W-7 

Remote  VFO  for  TR-7 

156,00 

7079 

Vinyl  Case  for  TR33C 

9.95 

mm  w 

=  A-7 

Fan  for  TR-7  or  PS7 

24,O0 

HIGH  PASS  FILTERS 

*B-7 

Noise  Blanker  for  TR-7 

74.00 

TV  3Q0HP 

High  Pass  Filter  for  300  ohm  twin  lead 

10.60 

SL-300 

Crystal  filter,  300  Hz 

49.00 

TV75HP 

High  Pass  Filter  tor  75  ohm  TV  coax,  type  F 

13.25 

SL-80Q 

Crystal  filter,  500  Hz 

49,00 

LOW  PASS  FILTERS  FOR  TRANSMITTERS 

e* 

;L-18O0 

Crystal  filter,  1800  Hz 

49.00 

TV42LP 

For  transmitting  below  30  MHz,  100  watt 

14.60 

i  L6000 

Crystal  tiller,  6000  Hz 

49.00 

TV33O0LP 

continuous/50  ohms/SO  239  connectors 

7  000  watts  continuous  to  30  MHz  with  sharp 

26.60 

w  ™ 

TRANSMIT 

cutoff  above  MHz/50  ohms/SQ-239  connectors 

L  ^' 

T4XC 

Amateur  HF  Transmitter  160-10  meters 

699.00 

TV52O0LP 

100  watts  continuous  on  6  meter  amateur  band 

26.60 

Tufts  Rad 

io  Electronics  •  (617)  395-6280 

TC-3 

IV 

LU 


MODEL     DESCRIPTION  AMATEUR  PRICE 

BEAMS 
TMH A      4  EleniPt  20/1  B/?Ql  Alt  fmn  e  laments  $273.95 

function  all  band*  pod  are  full  sizad 
TB3HA       3  Element  20/15110  £219  96 

TB2A  2  Eleven*  30;T&   id  S149.9S 

MR40w       2EI«n«iit40miw  *2 19.95 

VERTICALS 
1 040 V        I a4(J  GokliA  Swa n  T  rap  Si  22.95 

75-  MK        75  metw  add-on  Mt  for  1040V  $39.95 

4010V         1 0-40 Slim- Una  trap  $    79.95 

75>AK         7Bm«r  tdfJ  on  kH  lor  4Q10V  $39.95 

MOBILE 
4B  75/40/20/ 15/10,  1000W  PEP  ft okl  Plimrl       £1 19.9E 

contacti,  Manual  linncl  switching 
742  76/40/20,  SQ0W  pep,  no  manual  twite hJng    $109.95 

required.  Fully  automatic  aftei  initial 

tune- tip  m  dailrori  frequency. 
M34  20/1 5/1  Of tirn  line  tri- bender  &00VV  fEF.         $69.95 

Coil  For  40  of  &Q  or  1 60  vritn  top  uciion 

may  be  added  to  make  unit  four  bander. 
M34T         Top  section  ueed  with  40/80  pr  ISO  $     6.9$ 

3ils-  NdL  ftquprtd  foJ1  basic  W34 
«34£  Ease  extender  rod  for  ui«  v^tien  «Tvoun.iprv^       S    13,95 

M34  on  bumpif 
M 34 /l 60    16£1  m«fer  CO'MM34T  required i  $    21,96 

M 34/80     SDirem  cod  I M34T  required  1  $    19  95 

M34/40      40  mem  coil  IM34T  required)  S    19.95 

•M34/1 1  27  MHl  coil  ■v«*,bl.  pnfy  Mpon  toecial  requett. 
Dattvarv  »*  whIh  S16  95.  May  be  utilized  in  lieu  of  10 
mater  coil  on  bene  M14 


NEW  TRANSCEIVERS 


THE  SWAN  METER  SHOWCASE 


sum  out  radiated  i 
■fterever  it  ft.  tt*h  uttup  unit 
4 14  compact  li  could  measure 
rtttove  rae&atH  ootter  m  your 
oorjttL  Wcsoneing  •ra»nru 
and  i  rTt^juencv  range  of 
i  J  mumm*  wv  to  ot  mki 
«*i  flew  ftrenptn 
tartar  triSF 


podtft 

ewb  Mignrv  rr*t**W*  meter 
entr»regr>Kcur>cv  UM  3  gives 

voul  ttoltttrtit^Donms 
on  frequencies  from  17  to  55 
urn  Pnx^ton  Pt  board 

tta 
)  at  a  rKt-bocDOTfi 


Si4» 


sia«rxlflotrjri*Jg«th«one#Qirner  ttwetDe 

|eia*i9*wn¥ourMt»rt^rwaraDOW!Fran()SWft 
on  t>w  irjrj  nwroarnpere  met**'!  it  * 
rr'TiantaWf  tour  price  indKetes  i.i  to  an  fly 
VWra  of  up  to  10CD-WKI  J*oru«  on  rreOuendR 
from  U  to  fSD  MK2.  Wt*  low  mtersors  loss  rrs 


m  :-e 


H 

/***\ 

jc?sa 

> 

•*—* 

a       * .^k 

'upmSBTrta  me  new 
«ttO-£XE  does  everyflwm  Our  MrVJ-KZOO 


7WCW-$679,96 


350B— S649.95 


3500-1749.95 


friefi  iM  design 


d  idtf  m  feeoy  tar  xo  i 
aura  r°u  re  ready  for  me  i 

tod  warn  #  e  P  mrf  on  $$» 
•  4»iaemOCnduioncw 

■  cweuona  Han  u+iut*-»ot  *»m 
'  nv  sjonone  mm  uu  eniiiquiiaH 

IMAUt  and  ^roajme  cut  IL  uf 
►  10  flvouon  10  meters,  use.  t5-B  CYi 

■  Selectable »  or  100  K  hi  crystal 
eattbrator 

-  stanaarrj  *  *Mm  3  7  **  Banawutrn. 
crystal  niter  or  optional  accessory  16 

pole-  Hltrr  .iu.tll.Jble  with  14000 
nltimarr  rpJerUnn 

■  VK  JWon 

-  MH-liUnterarnolifler 

-  DOTtotgjtainjji 

The  73PCW  li  j  CW  my  s  o>«m 
come  true  Wut  i  rnore  dicte  4  j  iono 
i&t  of  ■cee^ionef  vou  can  aod  Uxbt  tor 


JOCwiTQK  meutonCW 

»Ojtougrnpneui  v  uu  jam 
$5iar«L77<Hioanoariomcivtta 


^arna 


isawritw 


*D*grtLlDi 

T0 100  HI 


-  OKHUtOfjarr^li^irjH*  ln<3< 

regutauo  for  ttaoHin 

■  cw  jWetDne  rnonrtof  with 
adiuicatnepitdi  jfio  TOiume 

-  CWJUfllofllferflOjndlOOHI 
selectable 

■  Built  m  11?  vac  powrjr  tupniy  and 
i  piater,  4720  wc  power  lupplv 
avallaoieonsoedal  requaitl 

Accessories 

■  v>  :vo* 

■  l4ADCCorweroir 

■  iiooitiifiaarampBrrer 

■  CrynaiCaUprator  nSjAoniv 


•otn  vm  Boa  and  tne  JS»  are 
compeCUe  wltfi  die  «m#  line  of  Swip 
aco»H3fiH  mat  rus  Dwrta  rsputition 
for  reuabtitty  and  parionnance  trur* 
second  to  none .  including  Uneir 
ampliHtn  to  ooott  vour  power  td  trie 
legal  limit 

so  rtieyre  perfect  tor  novtfeior 
an vgne  rriie  ppc*u«e  vou,  can  build 
CapabHitv  ai  vou  need  It. 


OUR  NEW  M-34  EXPANDABLE 
MOBILE  ANTENNAS 


me»IMmotiW3Blrfjenriai^«lrtHJlC 
li,  an«3 10  meters  jnrj  great 
pertOTTnance  In  4  tougri,  ragged 
design  for  only  552.7-5. 

men  wnenever  vou  want  it  vou  can 
puy  the  option^  1  sn,  eo  or  arj  meter 
coll  jnd  top  section  for  S2D.O0  to  s  J5,oo 
depanding  on  trie  band  and  mate  a 
fun  captftlrltv  four  bander  out  of  It 
One  mat  never  needs,  call  changes  or 
jdhjirment*  after  initial  tumno 

whit  %  more  at  nc  eiftre  cost  vou 
prt  f^aturM  IHr  ^OC  w-tts  MP  *QW 
EtanaifSO  wave  ntfJc  at  resonance 


cTieacftof  rjwfDyr 
P#idw*dtfi  and  9 


7*1  ajifrjmaoc.  1  win  autorrujtef 
mobile  antennas  wirJi  the  7*Jtrt  band 

intenna  *w k  H,  40  or  71  metert  witn 
vou r  742  without  need  ror  con  change 
or  other  adjustments  after  initial 
fining  A  hlgfi  0  maalle  jutenn.i 
designed  for  mail  mum  efflclnncv 
capable  Of  500  watts  PIP    ...    5109.9* 

Mobile  as  Tths.  switch  adjuKtab* 
5  band  antenna  features  1  Swan  HI-0 
coll  andposfihe  stop  9  position 
4  witm  wtdi  GOiO-PurjiD  contxrs. 
satact  w.  isjo.  m  jnusnve  oogoom 
for  75  meusrs  and  go  to  worn  tnowmg 
\j  ni  ruogec  anterina  1  oov*g  ns 
TOO  StlfJS 


l   ^_ja_    ^»«_^l*»^L^  laji^H^B^^Br      ^a^^^e^h# 

rWWTi-m0CT'er»ff"Bl  "^jaD¥ 

homes  and  apad7nerits 
That  s  the  Bind  of  irwowove 


fce&fwajnmoMananftas  Hpekait 
tne  «  S4  out  ma^  too 


© 


ELECTRONICS 


rc< 


*t  test  ApreOgon  narwneta*  for  1 

one  wM-erc  for  me  upm*  -oand  nan  1 

-TXaccuracv  B**^  ppwe»  0*  » to  i»  iaHj  «gnab  on  tarp  SCaies 

to  200  warts  pms  i¥fl  on  e*pmoed  Tangc  kk  from  1  1  to  1.1  wttn 

±  acctney.  WM-62X  tn-Lme  Wattmator       S87  95 


The  new  wu  KKM 
does  It  an  Mimn-Hne 
wactmerer  n  grwes  you  power  to 
zoo  watts  on  two  scales  plus  swr 
from  1  1  tp  j  1  for  s'gngis  from 
SO  tp  150  MHj  And  a-i-  a  psa* 
reader  It  rpan^True  peak 
ertvel&pe  powrjr  of  v^OrvtslC* 
maciu^ten  ^ignat  FUtiesppnip 
forward  or  reflected  power  on 
scales  to  7W  watts  *n 
sambJ  1  aaieut'd  tws  or  pea*. 

WM-203A  Pea*  Reading 
vVatlm#t«f 


errors  and  iilKiaen  besadaf  aeth  a  4-dtgit 
reejrjoutSOtt^Soaam  power  toMOwar^ 
withanacnaratvdf  -r  *0%.  Ha*  Kprn  1  l  to 
«  ft  f  eetn  a  j%  acuxwn  w*ail  tat 
SWR  Power  Meter  . .    $268  95 
(require*  AC  source} 


1  luftfw  ifMF  rnotale.  Tfei 
Dramjne*  ■J4v-«0-tnsiaa'Sw>rti  mount  -^vr 
(x  Che  perfect  MutllkiefBu'  wsttrneter  for 
2^ meter  mobile  Cornpect  and  Eajpobll,  ft 
gives  *ou  two  scales,  >X  watts  ana  0-lOD 
watts  at  1QH  accuracv  SWff  from  1 1  to  3  t 
prequenaes  from  50  to  150  mhl  wmmooo 

SWR  Power  Meier .    .  *49  95 


SWAN  METERS 


THESE  WATTMETERS  TELL 
YOU  WHATS  GOING  ON. 
With  one  of  tfre-se  in-line  watt 
meters  you'll  know  if  you're  get- 
ting it  all  together  all  the  time. 
Need  high  accuracy?  High  power 
handling?  Peak  power  readings? 
For  whatever  purpose  we've  got 
the  wattmeter  for  you. 

•WM2000  IN-LINE  WATT- 
METER WITH  MUSCLE,  Scales 
to  2000  watts,  New  flat-response 
directional  coupler  for  maximum 
accuracy.    $69.95. 


•  WM3000  PEAK-READING 
WATTMETER.  Reads  RMS 
power,  men  with  the  flick  of  a 
switch,  true  peak  power  of  your 
single-sideband  signal.  Thafs  what 
counts  on  SSB.  $87.95 


•  WM1  500  HIGH*  ACCURACY 
IN-LINE  WATTMETER.  t0%fu!i 
scale  accuracy  on  5,  50,  500  and 
1500  watt  scales,  2  to  30  MHz, 
Forward  and  reflected  power.  Use 
it  for  troubleshooting,  too, 
$74,95 


ALC  circuit  m  prevent  overbading 

1 60  thru  1 5  meter e 

1000  wall*  DC  meut  on  C*r  HTTV  or 

SSTV  Continuous  Duty 
variable  forced  ar*  coonno  system 
Srflf  conrjined  continuous' duty  power  supply 
Two  ElMAC  Bft7!j  external  anode  ceramic/ 

metal  inrajH  operating!  In  grounded  qrld 
Covers  MAPS  Trec|uencies  without  modlfleatiicms 
50  ohm  Input  and  oulpul  Impedance 
Gu'H'ln  RF"   wattmeter 
1 17V  or  234  V  AC  50-60  h? 


MLA-2500  $899.50 

OenTroft  Radio  Has  PaChM  **>  ln« 
taaturel  a  lineer  am  phfie/r  SfSpuld 
nave  mi©  tneir  new  mla-jsoo. 
Anv  H*m  v*np  wprkS  il  can  tall  y pu 
tne  ML*  2  500  rwlly  «H  eu*it  tp 
ma-*  amateur  rad'P  more  fun. 


rn.'fl  oftje'  distortion  dawn  ai  least  30  a 
Frequency  range; 

l.SMHt  (112,5)3,iMH(  (34-161 
7MMr  ib.O-Q.O)  I4MH/   I  L  I   0^.0| 
J  I  MM/  (16.0-22.01 
40  watts  drive  for  I  KW  DC  input 
Rack  mounting  kit  available  (19'"  rack) 
Sizet    %  Hi"  H  k  14T"  W  k  14"  D   W(.  4  7  lb: 


Novice  Crystals  (Specify  Band  Onl^ 


MMR^sr/r^ 


TWO  METERS 


CRYSTALS  IN  STOCK 


Motorola  HT  220  Crystals 
In  Stock! 


Standard  •  (com  •  Heathkit  •  Ken  •  Qegg  •  Regency  •  Wilson  •  VHI 
Eng   •Drake*  And  Others  I 

LIFETIME  GUARANTEE! 
NOW  ONLY  $7,00  A  PAIR! 


Make/Model 

Xmit  Freq. 

Rec.  Freq. 

Tufts  Radio  Electronics  *  (61 7 J  395-8280 

TC^4 


PROGRAMMABLE  CMOS  KEYBR 

AUTEK  RESEARCH 


orfiurp* 


CALLS  CQ  WHtU  YOV  9ttAKI 

Alit  lemtMitrt  line,  &TH,  ticittH  «xch«n|r».  ill 


*OU** 


MODEL  MK-1 

ONiV  $0*.3O 


*  4 


*    Imtanf 


let  Etoxa  m  **u  at 
C*   "f*W  and  Cefltvt  OP 

Ai  Advvittd  Rrtf  rtwwble  Kfytr  -  Yat  Pric*4  Law*  Thai  flpHf  Odiiary  Ktytn 

rVrj^rarnn  uMf  aMrttDn/  teywt  are  ttie  tug^st  *thjtKr  to  cwro  jtanft  in  |rtM  far  Clfr  WtHV*  YOU  *J*e  one.  CMf 
fftrfy  twroiTJrt  RAN  jpfltffn'  ttoftf  rrt#  •M'-r  nu-ifitk  mmrtory  keysrs  ru*f  SJ50  ro  S*B  5wr  ntm*  anyone  c*fl 
Mffciftt  *  'wimjltifB  compitirf.     jiMtaatf  gt  j/i  oirfr'Mfy  J^?yw.  /r'j  art  H74wl'flWHf  jjt  err/Dy*Wff  aptfJttion  far  /e#ft 

ADVANCED     MOS     MEMORY  FLU*  A  GJrfAT  ACirOMAHC  Kt  KM 


VISTA 


pOW«f  MJppaaH 


QuaHty  ptwi  effverafln  product*  lor  ear  boat  Home  irater  (ruck 
or  recreation  venide 


deluxe  regulated  R  series 

convert  120  vac.  60  Hz  to  13.8  vdc  ±  0.5  vdc 

The  V  f  ST  A  series  of  regulated  models  ts  o*  the  highest  qual- 
ity utany  the  idlest  in  integrated  circuit  (IC)  lecriTOtogv. 
designed  for  long  trie  anct  superior  performance  with  hum- 
free,  highly  regulated  stabifazed  output  voltage  the  stand- 
ard of  ttie  sTduSaTy 


Jul!  tup  bultpn  IS  il-Kl  flu^  nf  Icmr  iiwsiges. 

Toy  neaid  CD.  tEnTttftt  ntt*mit,  nan*  QTH.  or  tftv 

trtrnf  f4u  «m  iii  to  faff  mitwuw 

PUcnd  M«jPTt|  br  *"**'*  nmfnt  im  mi  ii  y 


iCn**** 


»r  *^n     ii  pi^ 
Lvp  tBH  b*  wd  **«■ 

ttmwcm  -we*  ml  pern  II      CQ  CO  D£  tttDVD 
HtQTfD  CO  TIST  - 
Ceitbiiw  CD    pwfccti  tamnirm  2  al  iht  4  mraaifllir 

■  tfrt  krnfllh  fit  jtaut  50  ehUKtiri.  •£ ,  "ATH  1$  L*.  LA 
NAME  If  BILL  BILL  RIG  MR  IS  <W  ES  BEAM  tS  NEW 
MFMflHV  ItEvEH" 
HE  PEA  I  SWITCH  rtptinwrtup  InrerflHiiilil  rH»l  Vlfy 

l; ltd i!  ii MjKi  HQ'l.  tit  Ihsyu  4  niudH j ie  pause  dl  *nd  ft 

CQ    I'  i'n  wwm,  "w  tftH  *ni4nii«ii"-*l^  repeat*  El*  DU 
Mini  YQU  SIT  S AC  K  A  N  D  W AIT  f  0  A  A  CALL! 

A00EQ  COHft^t   UAfliHLS    *>«V4  fmw>'V 
*«ih  huimn.  or  faf  i^ppip*  ftp****  AlHfl  pttf  "*.  Tl 


Dot  AN CJ  [|«ih  m&nann  'UmpW  yduf  miitnr  tittiin^ 
iWi*[jh"i  HniT  lityBrt  hjrf  |ni!  i  ifnf  memory  or  nnm  IT 
■N.  Tft<  *R  t  wiAm  vfidint  tmi 
lAWSIC  Q?i RATIOS  ^ww^  W"tiU  MMt 
If Hvnut  iBO  pMt  J  ■>  1 1  »*■  «|  it  fJW  H  HNi 
imifJ*  feCF  K  Q.fl,«t  HtaktirpnpW!Ar»^f  aoi» 


FULL  tWOS  tsriAnC&MI   Ad  TTL  tmft  n  Nw  Mf  •» 
df  j»  ht*n  [«rnm.  Berlin  *•*«■!■  '  itvn^  ISO  m.  # 

SELF  C0¥pL£tJHG  dunctm    rtitipioct 

Eitmimt  *FJ  ptolertran    8-1CH  WW 

Sji*m  irttrMiar  inmput  N«  c'lpking  ril^yi  ic  tail  iMix 
t3Dt1  V  J5  tn*  girid  blQCi.ltl  nqv  O&O  mi  CBlttndi 
kiytd  rlcjt:  «l  kry) 

THlClCEREt]    CLOCK    (i^ipl    wtlin    rttiatjilfq!    tittn 
iiisjnilv  It  kiv  dajLiM    Ho  Canfwwitg  woir.  Qr  nttd  lor 
You  it>     l»ip  tirrii  "  h  rtttift  nwif  ItyivL 
ButlMtt  nKvmlaiV^H**!    VabuM  umni  ftbmUl   WMpN 
•AmiUM  (oh  CntBnri  (limpet | 


to  i 


-i*»  .If 


r  t  1  Bfri.   K1      ' 


III  irM  v  III  VBt 


U' 


•SidLi 


The  only 
completely 
free-standing, 
telescoping, 
breakover  tower 
you  can  buy. 


SP& 


6w^ 


i 


o«9^ 


siS* 


•S«a« 


o^e 


The  only  complete  I  v  frv^ntviding,  iel*v 
scopirna,  bce«kov«r  to*ft  you  can  buy 

They  teMefCOpa.  Crank  up  or  down  eas4y  lo 
pinpoint  belt  reception. 
They  bfHMfeover.  Your  feet  never  have  to 
teave  the  ground  when  you  pull  main- 
tenance -  even  on  our  tallest  breakover 
lower. 

O no- piece  pricfl.  You  gar  the  whole  lower, 
ready  to  install.  No  ixtfl  charges  for  bate 
plates,  guy  wire,  etc. 

Old-fashioned  crfffomanjhip.  Every  Tele- 
Tow'r  it  cut,  assembled,  and  welded  by 
hand. 

O  Id-fash  ion  ad  value,  Orville  Bond  loynd  a 
way  to  make  betlfif  towirt  for  less  money. 
Our  model  40,  which  we  believe  is  the  moil 
durable,  convenient  non-breakover  40> 
footer  you  can  buy,  it  %23*.2\  ,  Our  Break, 
over  Model  &5,  the  Qftfy  tower  you  can  buy 

that  i*  totally  free-sta  riding,  tele  moping,  and 
a  breakover,  ii  fust  under  S500. 
CumpFetoly  f roe-standing.  No  guy  wires,  no 
brackets.  Yet,  by  stretching  the  windload 
over  the  entire  tower,  we've  made  thern 
stranger    than    wired   or  bracketed  towers, 


mod*  I* 

VISTA     llFT      .?    amp*    ccmlmiMHiA,    4    wrnpi    tuiq* 

au!o  'c?r\  Wf* *her   UL  i>afed  CAM  %\If       J2B  95 

1'iHiMViSD  toctm 

VIBTA  IIIH       3  .imps  continoUul,  &  Ifflpt  turg* 
auto  r 9ioi  brtiflh&f  UL  lisled  r.awsvp      $33  05 

VISTA  IVR       4  amps  coriinnuooi   G  amps  surge 
Currant  iiminrHj  CitMOat  Om**  wflAiat  pro^cmt  *V*et) 
UL  fciWtf  'r.ilyrfei  caw  w  ^  ***i  -*Wi  /  ■  J3  mdiaft 

143.96 

VISTA  y IR      Ii  amps  conltnunus  1  amps  suf gv 

CiiTTCT^  Ut**-n    crfrwt»  SVF  yOtayV  fiKDOr 

VISTA  XR       a  amps  conmweMfL  *)  «frlpe  murge 
Current  n-ixtetf  cnJuOtfr  0*e*  «Mapt  UHABUBC  HacO 
UL  trsied  Wahjtri  case  s^e  I1  «m^  j  Wi^fiJD  vcrvn 

179-90 

Vl&TA  XftL>       10  amps  conTmiKlui    T3  amps  aurg* 

CLrtf€>i>l  li'inliruj  cro*t3sr  Qve-  ■     Lh,ji  protecletl  "us^l 
UL  lisfr-H  riiiln'ri  Case  sifn  4'  iHjiir-.-^BD  Lnctie* 

*9fl,05 
VISTA  XX H       16  amps  contlnuDU*.  3d  amps  aurg* 

cumm -'UNbar '■.>  ■  ,  ^i-uji- prr^ecied  lused. 

UL  hili  35C  SUV  4 '  jHirri '  ■  WnflD  .ncr 

tioa.se 

VISTA  HARP       70  amps  CDrttrftuOuJL  26  »mp>  «urpc 

-™*ng  enwir  cp*  wnlag»  pn^cctied  '■  A*e 
UL  aiaM  -*ari#es  case  sue  *  -Hi*wi  t  >'  iE5  *ich« 

(13995 

VrSTA  KXafl       30  amps  c^inuoui   *6  . 

oxrent  hm«nq  cwrjppaa*  over  «o*ag 

UL  IsH  lealures.  case  sm  A    s-itrtA*  -4  •  aTJ . 

ttOAM 


applications 

Home  uh  ol  to*  po*ci  moot*  AM  CB 
rafltos.  quality  cm  laps  player*  Irc»i1r 
bartery  cnnrginy 

Home  Uflfl  (*l  rugfr  power  mnhika  AM  CB 
radios,  nuality  car  rape  piayars  rrtcAie 
batiery  cnargmg 

Home  Lite  Ot  mobile  smgie  s«le  band  CQ 
hajp  power  am  CS  ami  smati  hern  rarttos 
quaaty  car  tape  pavers  tape  retorocrs 


sOepandCBr 

V^r  ttx  HJF 
r^arn 


Honeul*  of 

ngrtpflaticaf 


10  w 

hnear 


banpr, 


FMC8 

krwpowar 


25  wans  2  mmef  nam.  FM-CS  maun, 
and  bustneu  |»nd  radios  low  ppwm 
linear  amiHilKwa 

50  warig  ?  maior  nam  arxl  FW-CB 
band  rarjiot  linnar  ampkriprs 


50  ji'd  "-.< 
■near  j 
supp% 

'DC  and  '60 


nam  band 


Two  NEW  Rotors 
from  Cornell-Dubilier 


TAIL  TWISTER  - 


HAMDJ 


SrS^ 


•s&s 


PBOO 


!& 


55  Concrete  Sleeve    ,  ,  t 

„  ,  . .  $32.00 

413  Concrete  Sleevp    .  .  *  .  ,  *  # , 

.  .,,.$32,50 

Modal  40 

(eh Tend t  Irom  73'-4Q'} 

,  .  ,  .  $224.21 

Modet  55 

{extend*  from  2i'-5s'l 

S4TO.  16 

Breakover  Modal  40 

femencH    from    23**40',    with 

brcako  w    at 

ground  level \ 

S3B1  30 

Breakover  Mortal  55 

(extends   from    23*- 5 5",    with 

breakover    at 

ground  level!    , 

. .  „  S572.6S 

Itt^aJB 


■  For  the  Ne^fV  Super 
Communications  Antennas 

■  New  Thickwall  Casting 

■  New  Steel  Ring  Gear 

■  New  Metal  Pinion  Gear 
•  New  Motor  Prebrake 

■  New  Super  Wedge  Brake 
■New  L.E.O,  Control  Box 
■Safe  26  Volt  Operation 
Designed  for  the  newest  of  The 
king-size  communi cations  anten- 
nas, the  TAIL  TWISTER™  is  the 
ultimate  in  antenna  rotational 
devices.  The  TAIL  TWISTER™ 
starts  with  a  deluxe  control  box 
featuring  snap  action  controls  ior 
brake  and  directional  controls; 
L.E.D.  indicators  signal  rotation 
and  brake  operation,  while  the 
illuminated  meter  provides  direc- 
tion readout.  This  new  control 
box  couples  to  the  newest  bell 
rotor.  Using  the  time  tested  bell 
rotor  principle.  The  TAI  L  TWIST- 
ezpTM  j5  a  brand  new  design  with 

thickwall  castings  and  six  bolt 
assembly.  A  brand  new  motor 
with  prebrake  action  brings  the 
antenna  system  to  an  easy  stop, 
while  the  massive  square  front 
brake  wedge  locks  the  assembly  in 
place,  A  new  stainless  steel  spur 
gear    system    provides   final    drive 


into  a  new  steel  ring  gear  for  total 
reliability.  Triple  race,  138  ball 
bearing  assembly  carries  dead 
weight  and  maintains  horizontal 
stability 

An    optional    heavy    duty     tower 
mast  adaptor  is  available  for  light 
er     loads     with     mast     mounting. 
Price:  $259,00 

The  HArVl  Ml  sets  new  levels  of 
performance'  Snap  action 
switched  wedge  brake  and  rota- 
tional controls  brings  pinpoint 
accuracy  to  large  directional  ar 
rays  popular  in  communications. 
A  new  motor  provides  prebrake 
action  to  assist  in  slowing  down 
rotational  mass,  and  me  new 
thicker  wedge  brake  offers  far 
stronger  lock- in  phase  action.  To 
take  full  advantage  of  this  new 
design,  the  HAM  in  is  designed 
for  in-tower  mounting.  A  new 
optional  heavy  duty  lower  mast 
adaptor  is  available  when  the 
HAM  IH  is  to  be  mast  mounted 
with  smaller  arrays.  A  stainless 
steel  spur  gear  system  multiplies 
the  torque  Into  the  dual  race  98 
ball  bearing  support  assembly 
assuring  years  of  trouble  free  per- 
formance. Price:  S1 39.00. 


Tufts  Radio  Electronics  •  {6t7)  395-8280 

TC5 


FlNCO   STINCER-      VHF/UHF  Antennas 


2  meter 

StlnQtr  A  2-10— $41.16 

Tha  modal  Slira/ar  A  MO  ii  i  fugh  piHorminrt  wirf*  «wc*d  l*rt-*i*martl  2 
niBlpi  vagi  4ai*gn*d  for  tfw  mmvl  VHf  ooaraip'  Uuluirtg  iha  Sirngaf  cfi". 
It>urt»n  *P*lur«a.  Ih*  A  2-10  iaatonOtS  irulaalrMCtahla  np  mritn  arhal  araafhar 

oonditiona  at*  twimiiw id.  Camparla  um aga  o*  ih*  Z^nvtw  band  and  loa» 
VJ5.aV.fl.  a  aamrad  itwiiipdi  dw  us*  of  nm-faiivBK^  ahvMrti  Hun  ib 

Teat  A  Z  18  wi  b*  ■■  ■»»■■■**  f»r  witil  posaruafun.  thn  br  mating  Tha  **< 
iftol   wt   lauaal^   |iwiii|    or  iiiiSimiIM  ***  hrtrUAnlll  po'w.ii 
iff  MvVWBK  **orl(    Additional  bays  uf  tfw  A  ?  10  (»i 
tw  ^hAy  itadsaal  M  hpi  pulp  f*m  and  fiunl  cq4ppcpi  rrtiv. 

SPECIFICATIONS  -  A  2-10 


ELECTRICAL - 

Fdf ward  Gam,  laadH 

From- to -Bank  ftalla  .....  3SdB 
V.S.W.R.  Cm  reionnncif  -  -  -  .  1  1  1 
1-lslT  Power  Bapm  Wlrtih  ....  <10' ' 
BandvuJdTh  t44  lo  14H  MHr 

iFTipfdanc"  .   .   .  SOOlmi' 

Match  ing  Sv *tpm   Adjustable  Q*mm» 


MECHANICAL - 

Boom  LPfiijih  10  ft. 

Lfirtgeti  ElurnrrLi  4?ir- 

TurMiMQ  rii]Mkt«    ,  .           .    71  In 

MaKlri^Fli  Surface  Are*  .   ,2.36  Ul.tt- 
Wind  LGW1  at  Hl>  MPH 

W»lghl  ft  S  lbs 


Stlne»r  A  2-5— S2560 

<fh   gam 

Th*  A  3 


Fir*  ataman*   h 

«  of  i  proFile 


7-6  find*  eieaahwH 

I 


Li**  tha  A 
tfulron  to* 
tmwuy    duly 
**#lhar  cnndil 


Pow*J  fbIm"*  2  000 

SPECIFICATIONS  -  A  14 


ELECTfllCAt- 

Forward  Gain  tt  bilEI 

From  co-Back  Ratio 22dB 

V  5  W  ft     i1.!-  ii ni«:fl  1.1,1 

Hil'  Pd*F|  Umiti  WidHi       .    ,       .    51 
Bindwitfin  144  ir*  14fl  MH* 

l-mpedarw*  50  Ohms 

MiTChing  S y irttri    AifiuiiAftlrGjmm* 


MECHANICAL- 

Boom  Lanrjm         ... 
Lcvnufri?  FlntriiTii 
Turning  Flfdiui  .  .  . 
Maximum  SuHetce  Ana 
Wind  Load  M  BO  MPH 
Weight 


frJB  h. 

41  In. 

42  In. 
1  23  ioj.  ft. 
.    13.3  thi, 

.  6&lht 


Stinger  A  2 +  2— 141,75 

;•?  a  j  Imdinwl,  duftt  pa-tin 
«  raquirad    Th*  A  2*Z  ca 

p0l*n{ftM?n    at    Eft*    Mi  111    IM«.  Thu  IS 

IP!  i »l ilrty  IflfjiOLnd 


pH 
ppMipHih 

Wtd»r  wlnw  plamgul  spacing  final  th*  A  2*2  iupvko  pin  PUnmw  una 
it  hi  ■  Tnr*  *i#«ri«ni  bum  in  una  given  plana,  the  half  powir  b«*m  *idih  d»«5 
noi    mo*.*    laiallii*   !T»cfcin^   difficuli   because  of  sharp  directivity,  Tha  dual 

rimmp  mulch   *u*mHlitn  pruuiiln   lar  j  vary  1»w  V  jWH.  and  will  withnand 
OOOwalliP.EP. 

ffw  Sting*!  rjomlrurlipn  luliirn  milit  Ih*  A  3+2  autrarnely  haaw  diHV.Prn- 
Vllionf  Bra  mpct*  far  mDUnling  lh»  inltnni  il  Itip  and  of  th*  tN30m  —  lot  ill- 
mirth  ooFilroi  -  or  al  tha  mudrft*  nl  tha  boom  lor  rvgrmal  s^ipln-itmin 


SPECIF  CATrOHS  -  A  Z*2 


fiLECT«»CAL- 
FarwarrJ  Gjpp% 

Cifs^ar  G*ft 
F^ofTi-io-flacfc  ftalH3 
Halt  Ptivaar  flaarT.  Wrdift 

HwUflr  ut  Pataj  aat  >on — 

^r  H  Plana 

Vartrcal  PaiaiirabDn— 
E  Plana.  WR    HPEana 

Circular  Prjlaflfaljcn— 
E  PlJine  *3B    H  Plans 

Btfn?Jwidin  ,,,..,  1W  lo 
Impodantu  ....... 

Maichinrj  Sv»t»-m    Adiuslnhl 


1QHB 


ttaf 

.  ,  sa* 

148  MHr 
SOOlim* 

♦  QaoitTm 


MECHANICAL- 


Turn*PPj  npfliii i - 
End  Mouiti 
Cantaf  Vpynl. 

WLu  irnum  Svtfap 

Wind  Load  at  SO  MPH 

ftsrfltil 


6  ft 
■1  In. 

5  S  fL 

34  ft 

I  51  m,  ft. 

13  4IEH. 

n  mi 


1%  meter 

Sllngw  A  !%—«». 8 5 


to  ba 

lea 

IRPJ  A*  Slwiapr 

OUlir  rtanwiH    boom   and  bo«n  ta  .wia«T 

1  TO  cnp*i  « ind  laaab  wdv  T/4~  «c*  Co¥idi«iO*a-  A  hs«  to**  \_ 
malefunt  vfttam  aasur at  ■  Im  V  S.W  Jt .  and  ■  powat  ratad  al  tjOOOwatn 


4.3  ft 

1  32  tq  ft. 

1751b*. 
8ib*. 


SPCC1FICATIOWS-A  1  l« 


ELECTHICAL- 
Eorward  Gam 

Fr&nl  IO  Bach  Halts 
V.5.W.H.  ta!  rnotiaiiwl   . 

Mall  Pu*r   br.m  W.d?h  <ft' 

Bandmidiri  ??0  id  *'2ft  MM/ 

Impadanca  50  G*mt>i 

Mapcbfnq  Svaaam   AdkuoatHa  Gtmanai 


13.1HIH 
1.2.1 

\0 


MECHANIC  AL- 

Boom  Li-rkuin 
Langaii  EHrniiT  . 

Turning  Hadiui  _  .  .  . 
Mj.inium  5ufTscv  Araa 
Wind  Load  a»  BO  MPH 

IT 


10  meter 

Stinger  A  10  4-157.15 

Tha  modal  Slingar  A  104  u  a  *uda  ipaoad,  rull  sua.  high  gam  Inur  alamanl  10 
mtiar  mnnobanda/  daipnad  for  optimum  DJK  parlormanca   tJiihring  iha  »i 
duti««  Stinjavr  &*ti«b  mi^i1"  boom  MHitTiuctinn.  tha  A  10  4  il  lajht  anough  Ira 
bm  *m I*  Ttadkad  lor  an  addiiio«a4  3  4B  mm  w*t  Ftrong  *Mmfh  to  wiibnaml 
rb*  rtvst?   acNwria  me*,***  evndHpBna-  Tb«  h«ftil>  iffic-ni  imnu  metch  iVi 
apaa  m^  wThnBAda  2.0OO<ram  P  E  J1    o*  pgawaalawtaba 
law  V  S  tV  R   ktq*  Aa  anam  It 


affClFlCATKWS  -  A  TQA 


ELECTHICAL- 

FonwnGan  10dH 

Profki  to  flacn  Rjtio  25crB 

V.SWH    fal  reTOrrafuj*!  1.1    I 

Half  Powar  B  aam  Width  S6° 

BandiNidth.  ?Hlr>30MH* 

tmparianci .  .  r^D-Ohmi 

Marefihfl  System   AdjuiiabFt  Gamma 


MICHANICAL- 

9<Hm  Lpnfltn 
Lonaaai  Efemarnf 

f  wminii  R*diLii 
M.Miinijnl  S'jrfJKa  At** 
Wind  Load  al  80  MP H 
Wttlgh  I 


:q  rr 

11.7  fi 

7.1  ft 

4,4  Kl    fT 

lliltn. 

,    13.5  ibt. 


6  meter 


ratio 


Sllngtr  A  6-5— M1,95 

AoJJ  n  a  NipKhr  *W*£1h>A*I  tmsw  fn* 
■teiwntl  |rv  O0f«¥vt**4  ifi  r#afb  SPiahli 


i*a~  fTor*  la 

■bshIbh  *l- 

Fdt  maanntan'^iiBP  tramwar  and  toW  VSfV.fl,  a  ew*yHy4  i|  i  j  ***nmj 
m*irr>fnq  Mtarnbhr  caaabl*  af  -RuiTuiaiyJtni  7.000  watu  P  E  r  rt  moorporfBl 
tVkIS  alamanl  jp*cin^  niijTrs  pfrtirnum  QX  oarfnrFnJnca  and  POOd  opafatipna 
afficaucv  ■eroB  I  ha  anlhra  SO  lo  54  MHf  B  malar  band.  Tha  Hjuir*  boom  af 
lowi  optional  waritcal  mounling  Id*  accaasing  €  motaf  rapaalari, 


SPECIFICATIONS  -  A  6-5 


ELECT*ICAL^ 

Forward  Gam  .   . 

FrO'ii  rt>  Sack  Patio 

VSWH   E*i  Ttaofian:  i 

Halt  PliaW  Saaarr  Width 

Bandwidtti  tiO  lo  54  MH» 

tmnadancv  50 

UncMtaSvirm  Adau*t«bp(  i 


i  ida 

fid* 
1S7i 


r,'l  (HANICAL- 
Boom  Length 
Lonpnt  Elvmant 
Turninf  Radius 
Uai  unum  Surf  «*  A  i  aa 
Wind  Load  at  80  MPH 


t3H 

10t| 

83tt 

3-73  ag  it 

40-2  ib* 

ll^lba 


Stinger  A  6-3—127,30 


t  h«hi  gam  S  m«i«T  bvarn  aiaawar  to  i 

■uai  5  rnatlT  rnlhaiwtl 


Siinapr  AMsi 

A  i>4i  bus  a ■  |.i i aaatu  daa<an*d  far  tha  rasnu'tl  nTtT~  wirhinwii   Tfw  A  t> 3 
HfHft  pacallant  jcgiicatiun  far  rMMtabl*  uH  *■  it  dHBaaambta  mtt)  a  cnmpAcl 
fpachaaa.  Oua  tc  sha  wmts  light  waighr  and  ntntimal  arind  load,  tha  ani'ruup  rt 
Edaa4  lor  doubla  rtadtad  and  quad  »tac«ad  arrays  far  Hip  ippI  fi-matar  DXap 
Trnr  A  fi-3  is  raiad  al  7.000  watts  P.E.P,  and  mcorporatap  a  l»marp  haom  and 
high  tarHlfP  flrar>gih  aluminum  «l*m*nii. 


SPECIFICATIONS  -  A  6-3 


ELECTA  ICAi- 

For#jard  G«n  T.rjdB 

fton  r  TO-Barfc  H  «i  io  21  Odfl 

VJW.R    l||rnar« 

Hail  Pwwt  Beam  Wtdlh 
BanOnriih  50  to  M  MHx 

1m0adanca  50 

Maachina  Syinm   Adiuatabla 


MtfCHAHlCAL- 
Bwni  Lengrlh 


Tu*oHl  Radbrt 

i  Stiff ac*  Am 
aiBOMPM 


■  Oil 
.5*  M 

T  75  so  11 

itb* 
Ttba 


6  and  2  meter 

Stlfifler  A  i2—  ted.60 

Tha  modal  Slingar  A  ti?  is  ^  truly  ininaihabin  conrbination  B  and  2-malaF 
baam  dailonad  for  uylimum  petinrmanea  on  both  bands  Vat  nnJy  raquitmg 
ONE  tinriimiumii  iiiip  T  Ii™  n  ftcoGmplishad  ttitou^  1h*  usa  of  ajteHus-i*"  p*i#»' 
ing  •lpm»n-l»  Id  *i?ram[iliph  dual  tkarrf  nprralwin  with  f»  tattlfie*  to  *ith*» 
band  -  HO  SWITCHING  REOUIFtEDI 

On   ?  m>l«i>     ifu    A    87    he*  6  enUm***  •HrntrrB  -  *qui»ak*nl  IO  Ibraa  IfJl  f 
1  HamaSI  yagai  atadaad  aida  by  mfa  -  ibui  gta*™*  Duuiirvdin^  pmit 
MmPhin  Tomaaid  a**T  i  paautad  on  o  **i¥*t*i  triifT^tpgr1-  Iba  asa  of 
■HlPil  tit^wiU     Th*   Imps  i  dtftY  SlnoR   cmfTrukcimn  a 
(kit  tha  aiasni  anil  wifTMfM  100  mpK  ohrt  wind  toads 
Th*  A  67  •*■***!  for  ■noVRl^ng  ort  rh>  |pm  mast  as  yt>u*  VV 

l«i«HaJ2-n*atwVHF 


ELECTHfCAL- 
Pdrn'arnGain 


SPECfFtCATfOHS  -  A  62 


^  mriari  9.5ttB 
2m*t*ri  tJ.OdB 
Fnini  in-Back  Flalin      8  matrrrs  18dB 

7  mr>tprs  22dB 
V.3,W,F,)Ba2matin]  ,  .  1.1  1 
Half  PtnVW  8a»m  Width  4fJr-  io  BS/ 
Banded  i^  .  .  ti  matti  ►  *-o  to  5*  MHi 
2  rrwlars  144  so  14B  MHr 
tmfjadanc*  50  obms 

V*r<hing  SyFtem    An^itatKT  Gamma 


MECHANICAL - 

Boom  Length  10  I  H. 

LflTiortt  Elamaiir  JO  II 

Ttirnlno  Radlul 6.7  If, 

Maximum  Surljtc?  Araa  4  *fl  mi   Ii 

Wind  Load  pi  BO  MPH  .43lbi. 

(Ainijl:-  13.8  itis 


ENGINEERING  FEATURES 

DAntanna  dasign  anginaannig  h  a  spactaltv  al  FlNCO.  Top  quiliiy 

hiii  lEnudariJ  ten  equiomant  ii  used  thioughttui  lha  davalopmant 
and  diunin  uf  #11  flnlfinnns  Tha  FlNCO  antannalatl  rang«  hai  h>an 
carafuLlv  chackad  for  nrronaeus  raflaEtmn  char  art"  rising  ithii 
could  causa  r-norr  in  anlanrva  davgni  Shuwn  is  ihr  wpliniitatad 
stub  and  mpirhing  t^slam  Ihai  hasbaan  davcloaad  forlbaSlMtfAr 
AB2.  •  and  2  mat**  dual  band  baam.  No  nap*  or  coifs  to  burn,  oui 
or  dajiuna.,  ff>ui  isauruaj  v*u  of  tha 
■ni  both  fi  a^at  2  - 


OEy.gIuiivp  Slingar  h|luib  boom  CQnsfructhon  is  utad  on  all  amataur  an- 
tgnnn  Tha  1  \"  s£|ua«a  baomi  are  of  .054  wall  lixgh  (nntiln  thrngth  a 
luminum  Aflirh  n  miny  t^mas  strongar  thpn  Hi  rnnnrl  rouniat  patt.  AfpU, 
apacial  hiatliPt  Jiwmblies  luvr  hpar  deVClonad  ID  »lkn*  lOitanl  apHIHalll 
in  boom  afpyimawt  —  plus  tna>  May  al«gn*d  hi  ihr  hajhaSii  wind  and  ** 
All  asajaaaatt  ara  at  shaft 


|j  All  Stingaf  Sarraa  Amalaur 
Anl  annai  ifteorporatp  haa*v 
duty  fully  adj  Lnlab It 


,  Wfl   *tf  a  i 


■  utiiiiHi  plus  in*  maEcfni 
svit>mi  an  now»r  rami 
iT  J .000  wdlU  P  E.P 


GA  4,6, 

l/Brihaeh 

ntafari  Li««l  mast  to 

aaaarnbly  m  u««d  on 

all5lin<j«r  t»n«of 

A.mal*Mr  anlnnna*. 

Tha  braeaat  asaamblv  locks 

pBimaiiontly  an  Ilia  squjln 

boon'  j iid  ihut  wiihnandi  liroh  wind  toads  and  torque  rtithctui  twisting 

or  bacornirtg  mcsaMkgnafl    Thi  naombly  ato»pi».  mast  diamatais  of  up  to 

7*"  0^-PfOTi*JOrai:  for   rtHJUiUirng  ailtwr  m  *  *«rftc*1  or  hauontal  pAsna  n 

mcorporaiad  m  i 


ACCESSARIES 


BPH25G 


RP25G 


S825G    3'4"    SHORT    BASE    sec- 
tion for  concrete  —  $17,90 
SBN25G"    3'4f#   HINGED  SHORT 
BASE      section     fof     concrete     — 
S29.1S 

HGB25G*  ^  HINGED  GROUND 
BASE  (use  wltnoui  concrete)  — 
S&8.35 

SPB25G*  SINGLE  DRIVE-IN 
BASE  -  S25.00 

BPH25G*       HINGED       BASE 
PLATE  for  concrete  -  $50,00 
FR25G*    FLAT    ROOF    MOUNT 
-  S34. 1  0 

PR25G*  PEAK  ROOF  MOUNT  - 
26.25 

"Note:  Towers  fnounted  on  tties# 
bases  must  be  bracketed  or  guyed. 
RP25G  ROTOR  POST  -  $4,40 


SHELF 
rotor)    — 


with 


AS25G       ACCESSORY 

(for    mounting    Ham-M 

$8.35 

GA25G    GUY    ASSEMBLY 

torque  bars—  $15.85 

GB25G    GUY    BRACKET    ONLY 

without  torque  bars  —  $1  0.00 

Adjustable  House  Brackets 

HB2SAG  0-15"'  -  $14.15 

HB25BG  0-24"  -  $17.50 

HB25CG  0-36"    -  $20.S5 

Eave  Brackets 

EB2S15G  15"  -  $8.35 

EB2524G  24"  -  $9.15 

EB2525G      UNIVERSAL      EAVE 

BRACKET  -  S10.0O 

TB~2      THRUST       BEARING      - 

$41,65 

TB-3     HEAVY     DUTY    THRUST 

[NOT  UPS 


BEARING  -  $58,35 

WP25G     WORK    PLATFORM    - 

$24.60 

Side  Arm 

SA25G*224  -  $45.70 

SA25G-524  -  $45.70 

24"  SIDE  ARM 

SAB25G^2  ~  S28.90 

SIDE   ARM  BRACKET 

SA25G-67     67*'     SIDE 

$45.70 

UHF25G      SIDE     ARM 

(for  UHF  &  FM  antennaJ       $6.65 

BPC25G"       CONCRETE       BASE 

PLATE  -  $29,60 

25G    —    (10*    straight    section    of 

tower }  -  $49.50 

2 5 AG- 3   -    (top  section  2%,F  tube 

type;  2"  most  fits  snugly   inside) 

-  $55.00 

SHIPPABLE) 


-  $28.90 
ARM     - 

MOUNT 


25AG-4  —  (top  section,  upper  enc 
terminates  in  11"  flat  plate  fa 
mounting  TB-2  or  TB-3  thrus 
bearing)  -  $55.00 
3V8"  TBE&J  -  (turnbuckles3/8' 
x   6"  6,000  lbs  ultimate  strength 

$8  45  each 

3/16"  CCM  -  cable  clamps  -  45 

ea. 

1/4"  TH  -  thimbles  -  30*  ea. 

1/2"    TBE&J   -   {W*   x    12"   turf 

buckles;      11,000      lbs.      ultlrnat 

strength}  —  $14,35  each. 

3/16"  EHS  -  Guy  wire: 

250*  —  $27,50 

500r  -  $55.00 
lOOtT  -  $11000 
GAC-25-3  —  concrete  guy  anchc 
—  $16.65  each 


Tufts  Radio  Electronics  •  {61 7)  395-8280 

TC6 


PROFESSIONAL  HEADPHONES 
&  HEADSETS 


■OOMMlCtlN 
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tifnrt'jMH  Fl'f-i     busr'  Tiir   *iid**rt  jIUa    'tjip  pr^uir.     ■'•    ;  .l.lv   j^iik^i^j,)  LMJn^i  l*«-Mir  ptb|»tny  MilliunF^I  1   1     I..LI     Ur^riir- 
ttHIUftlWQ*     Buuni  «vu.Iif1HIii>i».  «H  c  EHFi[iJ  klpi  *   pij  ili<  .in.  >j   iNdw  hp-Imi  I    |.i..v.i  inn,^     Ah. I     HdHPi  TIT  hlldllll  Ittrl  H#H  hiJ^t  III*  IN 
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j-.Ml    »i"  ■■-iH'ii«ll  hVll-h     "OIPH  i^^inij      nn.11.  iiHj<i,|ii|H   !4J   Inn);  fri.U- IP  |0  It*    U|i   Jl'lJ   |JI  4<^  lI*  qu(j*j  leu    <nlB4laf  tlHl  |iy     feflEfl   l*l-t»l'.    M   . 

*  HPitrmii"       N.n*  puih  tu  I'll*    i*ilih     wti  irh    rjn  Im    A.ial   r^r  »<M-ii>»  DM^i  U*  lil'P  ri'RIi  Efl*l< -    '1  (■■r.jj.  L  « j .    .  r  ..»  1^1.4-4.1  ^  I 

Ippiw  lit  I  !■■  I      r  P»  imi  Pi_r-  ^+i»-p    !i»  '  i4*iP  J  a  *  lIKf  glivn-Lvt  k  jli.rih   [LiMufi   it-   ih  rpi   \\m   !■»■   1  Ml  .1   IfHf   iKi,fai>    V4MI  iiijn    jLi'I  'h^s«<i  Pvwiri   *ULigfi    i  Ip  p  Jjh^ 

B  ■«■»  ■  dr ipi  ipirtptch  ji*n-iuij*t  trvrf  iiinxf.  u irr  ■*■!«.  in  it*  CB"-"jnutiDn  i'p>  mm  bik^ 


MQtifL 

Cflfl 

: * .  Ill 

C  I21I 

Ottd 

tttia 

CM  IJ1Q 

(■!J» 

1 ' 

ov-iim 

&*'   0009  Ow 

1  1 1  ■  S  P 

LftlBlSPt 
=Sfll 

IQSdBStt 

lOWOS^l 

IftftiHtf 

1? 

70  tfn*i 

?3tKlflVT- 

.    ..  r. , 

37 
30dMp 

hVetat 

3? 

J7 

?0  Bft*M 

M1.1  inciUQiT* 

Frtovwrr 
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SO 

eODO  Hi 

SO 

SO 
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Mm  iiJD'lUrir 

H  ij'i 

Hiijh 

Hiqh 

Hnjri 

■ 

Vd8 

11*0 
-S4t 

— 

S1045 



$t2.25 

$29.70 

£41  SO 

$47.20 

$62.75 

S75  25 

$59.95 

*  0 

Model  C610 
(SWL610) 


-  ( 


/n 


Model  C  1320 


Model  CM  610     Model  C  1210 


Model  CM  1210 


Model  CM  1320        Model  CM  1  320$ 


The  NEW  KENWOOD  TS-B20S  transceiver 
-820S  now  has  factory  installed  digital  readout  •  160  thru  10 
fter  coverage  *  200  watts  PEP  •  Integral  IF  shift  •Noise  blanker  • 
)X  6V  PLL  circuitry  •DRSdiai  »IF  out.RTTY,  XVTR  capabilities 
Phone  patch  IN  and  OUT  terminals  •  RF  speech  processor, 
398,00. 
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THRUUNE 
WATTMETtR 

MODEL  43  $125.00 

Elements  (Table  1 )  2  30  MHz  45,00 

Elements  (Table  1)  25-1000  MHz  3S.OO 

Carrying  case  for  Model  43  &  6  elements  27.50 

Carrying  case  for  12  elements  17.00 

READ  RF  WATTS  DIRECTLY]  (Specify  Type  N  or  SQ239  con- 
nectors) 0,45  -  2300  MHz,  1-10,000  Watts  ±5%,  tow  insertion  VSWR 
—  1.05.  Unequalled  economy  and  flexibility.  Buy  only  the  elementls) 
covering  your  present  frequency  and  power  needs,  add  extra  ranges 
later  rf  your  requirements  expand. 


Now  you  can  receive  the  weak  signals  with  the  Ameco  PT-2  ore-amplifier! 

Model  PT-2  is  a  continuous  tuning  6-160 
meter  Pre-Amp  specifically  designed  for  use 
with  a  transceiver.  The  PT-2  combines  the 
features  of  the  well-known  PT  with  new 
sophisticated  control  circuitry  that  permits 
it  to  be  added  to  virtually  any  transceiver 
with  No  modification.  No  serious  ham  can 
be  without  one.  Price:  $69.95, 

*  ImpcovM  aenutiYftY  Mad  HpuJ  lo-noiie  ratio. 

•  Bocae*  tipuLa  up  lo  26  db, 

*  For  *M  ipF  SSBf 

•  BypanH4*B  itself  ALituitiaticaJlv  whni  ihc  Lranwdver  in  Irantmillin^.         AM  EC  9 

•  FKT  arnplififr  giw#  piupcriar  rrcisn  mtidulation  |in»trt:hfyn. 

*  SinipJr  hi  install.  •  Advanrrd  lolid  Btjte  rirGuilr\ 

•  Impro^n  iiximuiiilv  to  transcriber  fronl  end  uvrKuad  b\  iinr  of  its  buill-in  a  Mr  niial  or. 

*  Pmviflni  matter  pourr  rcrtllrol  for  tlalion  equipment. 


ALL  BAND  PREAMPLIFIERS 


AMECO 


•6  THRU  160  METERS 
•TWO  MODELS  AVAILABLE 

*  RECOMMENDED  FOR 
RECEIVER  USE  ONLY 

•  INCLUDES  POWER  SUPPLY 


MODEL  PLF  employs  a  dual 
gate  FET  providing  no*se  fig- 
ures of  1.5  to  3,4  db.,  de- 
pending upon  the  band.  The 
weak  signal  performance  of 
most  receivers  as  well  as  image 
and  spurious  rejection  are 
greatly  improved*  Overall  gain 
is  in  excess  of  20  db.  Panel 
contains  switching  that  trans- 
fers the  antenna  directly  to 
the  receiver  or  to  the  Preamp. 
Model  PLF  117V  AC,  60  Hz+ 
Wired  &  Tested  ,.-» .■  %*  «  $44.00 


KENWOOD 


PRICE  LIST 


3de!  Description 

=  EQUIPMENT  820  PACESETTER  SERIES 

TS-820  Deluxe  Transceiver  with  Digital  Display 

(DG   1  >  installed,    1  GO  10  meters,   fF  shift 

Deluxe  HF  Transceiver  1  SO  1  0  pfieters,  RF  speech 

processor^  IF  shift,  RF  negative  feedback 

Digital  Frequency  Display -for  TS820 

Deluxe  Remote  VFO  for  820  Series.  Includes  its 

own  R  IT  circuit;  frequency  reads  out  on  transceiver's 

digital  display 

Deluxe  External  Speaker.  Includes  audio  filters 

for  added!  versatility  on  receive,  2  audio  inputs 

500  Hi  CW  Filter  for  TS  820 


5-820S 
S-B20 

:Q  &20 

820 


i/820 

D  SERIES 
S20S 

IB 


OS20S 
520 

'-520 

3D  Series 
i99D 


160-10  HF  Transceiver.  Digital  Display  (opiionl 

speech  processor,  RF  attenuator,,  super  noise  blanker 

Digital  Display  for  TS-52QS,  Doubles  as  n 

frequency  counter,  too!  Adaptable  to  TS  520 

and  599  series 

Remote  VFO  for  TS-&2GS.  Sutlt  in  HIT  circuit 

provides  super  operating  f  lexibiliiy 

Matching  External  Speaker  for  TS-520S.  8  Ohms. 

Frequency  response  100-5000  H* 

500  He  CW  Filter  for  T5-52Q 


160  10  Solod  Stale  Amateur  Receiver, 
2  and  6  meters  (optional).  SSB,  CW,  AM, 
FM  Transceives/splits  with  T  599D 

99D  80-10  Meter  Amateur  Transmitter,  Solid 

State  (except  driver  andfinalsh  Semi  break  inf 
Sidetone,  built  in  power  supply 

99  External  Speaker  for  599  Series.  8  Ohms 

Frequency  response:  100-5000  Hi 

29 A  2  Meter  Converter  for  R  599 D 

69 A  6  Meter  Converter  fpr  R-599D 

599A  FM  Filter  for  R  599D 

MISCELLANEOUS 

00  All  Band  Communications  Receiver.  170  kHi 

to  30  MHz  -  6  bands,  AC/DC/ Batteries; 

built  in  speaker 


AT  200 

Price 

TL-922 

1p09S.0O 

DK-52C 
DS1  A 

VHF/UHF 

919.00 

TS600 

179.00 

TS700S 

149.00 

VFO  700S 

49.00 

SP-70 

49,00 

TR  2200  A 

739,00 

TR-7400A 

189,00 

TR-7500 

1  35.00 

TR-8300 

30.00 

TV502S 

49.00 

TV-5CW 

549.00 

OTHER  Ai 

HS-4 

549.00 

MB  1  A 

MC-50 

25.00 

PS-5 

35.00 

35.00 

PS-6 

45.00 

PS-8 

249.00 


VOX  3 


Antenna  Tuner.  Includes  an  tenna  coupler „  149.00 

SWR  meter,  power  meter „  antenna  switch.  20 OW 
Deluxe  160-10  Linear  Amplifier,  2  KW  PEP  TBA 

2x3  500Z  tubes,  lugged  built  in  power  supply 
Digital  Adaptor  Kit  (TS-520) 

DC  DC  Converter  for  TS  820/TS  520S  Series  65.00 

EQUIPMENT 

6  Meter  AH  Mode  Transceiver,  5SB,  CW,  FM,  699.00 

AM,    10  watts.   Quilt  in  AC/DC  power  supplies 

2  Meter  All  Mode  Transceiver,  SSB,  CW,  FM,  729.00 

AM,  semi  break- in,  CW  side  tone.  Digital  readout  r 

receive*  preamp 

External  VFO  for  TS-700S.  Frequency  displays  129.00 

on  TS  70OS.  Special  "Irequency  check"  feature 

8  Ohms  External  Speaker  Matches  TS-6O0  and  30.00 

TS-700S.  Excellent  frequency  response 

2  Meter  Portable  Transceiver,  FM,  12  channels  229.00 

(6  supplied};  Nl  CAD  batteries,  charger  are  included 

2  Meter  Synthesized  Transceiver,  25  Watts,  800  399,00 

channels,  4  MHi,  continuous  tone-coded  squelch 

(option) 

2  Meter  FM  Transceiver;  digital  readout,  one  299.00 

knob  channel  selector  system.  10  watts  output 
70  CM  FM  Transceiver,  23  channels  (3  supplied).  299.00 

10  waits,  broadband  design 

2  Meter  TransverTer,  S  watts.  SSB  And  CW  TBA 

easily  hooks  up  to  520/820  Series 

6  Meter  Transverter,  10  watts.  SSB  and  CW,  249.00 

easily  hooks  up  to  520/820  Series 
"  C  E  SS  O  R  f  E  S 
' KENWOOD  Headphone  set  (8  Ohms)  16,00 

Mobile  bracket  for  TR  2200  A  13.00 

Dynamic  Microphone  for  all  KENWOOD  39.50 

stations  jHi/Lo  Z) 

AC  Power  Supply .  1  2  VDC  tf»  3, 5  Amps.  79.00 

matches  TR  8300,  built-in  digital  clock 
with  timer 

AC  Powtr  Supplv.  12  VDC  ^  3,5  Amps;  79.00 

matches  TR-7500,  8  Ohm  speaker  included 

AC  Power  Supply;  12  VDC  @  8  Amps;  129.00 

matches  TR  740OA;  well  regulated;  current 
limiting 
VOX  Unit  for  TS  700A  and  TS  600  25.00 
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ATLAS  350-XL 


ALL  SOLID  STATE 
SSB  TRANSCEIVER 


The  all  new  Atlas  350-XL  has  all 
the  en  citing  new  features  you 
want,  plus  superior  performance 
and  selectivity  control  never 
before  possible   Price.      $1 19500 

•  10-160  Meters 

Full  coverage  of  all  six  amateur 
bands  in  500  kHz  segments.  Pri- 
mary frequency  control  provides 
highly  stable  operation.  Also 
included  is  provision  for  adding 
up  to  10  additional  500  kHz 
segments  between  2  to  22  MHz 
by  plugging  in  auxiliary  crystals. 
•350  WATTS 
P,E,P.      and     CVY      input. 

•  Model  350  XL  -  Si  195,00 


•  :&0  WATTS  P.E.P.  OR  CW  INPUT 

•  10  THROUGH  160   METER  COVERAGE 


llluslraiBd  with 
optional  AC  supply. 
Auxiliary  VFO,  and 
Digital  D-al 


IDEAL       FOR       DESKTOP      OR 
MOBILE  OPERATION 
Measuring  just  5  in.  high  x   12  in, 
wide  x    12Vi  in,  deep,  and  weigh- 
ing   only     13    pounds,    the    Atias 
350-XL  offers  more  features,  per 
formanee     and    value    than     any 
other     transceiver,     regardless     of 
size,  on  the  market  today' 
•350* PS    matching   AC  supply    — 
$225.00 

•  DD-6XL      piug^jn      digital      dial 
readout  -  $229.00 

•  305    plug  in    auxiliary    VF0    — 
$155.00 

•  311    plug-in   crystal  oscillator  — 
$135.00 

•DMK-XL  pfug-in  mobile  mount- 
ing kit  -  S65.00 


DELUXE  RECEIVER  PREAMPLIFIERS 


Ideal  for  Receivers  —  Converters 
High  Gain  —  Low  Noise 

FEATURES: 

•  Small  size 

•  Increases  sensiiiviTV  ol  most  receivers 

•  Gold -plated  copper  shielding 

•  Single  or  double  si  age  model* 

•  Diode  protected,  dual  gated  FETs 


SPECIFICATIONS: 

Power:  6  VDC  to  18  VDC  (12  VDC 
recommended) 

Size:     a.  Single  stage    1 "  x  134"  *  54" 

b.  Double  stage;  T  x  1%"  k  %'* 
MOSFET   FT  0601,  500  MHz.  dual-gate 
diode  protected  MQSFET 


V#*En  Qtifm*  I  rv(|  1  w  HI' t  TO 

1     *r*qu*fK>  at  ofwrnnon 
7    unole  Of  rtnutil*  band  Hap 
1    krT  or  **Mmbi(nJ  vtttiQfi 


FRECL 
CHHi) 

usr 

STAGES 

DELUXE   PREAMPLIFIER 
&AIN  tlS    NF  dB  WIRED 

50  t*  54 

6  MFTER 

SINGLE 
DOUBLE 

25 
4B 

2 

Sl5  50 
$28  50 

108  to  144 

VHF 
AIRCRAFT 

SINGLE 
DOUBLE 

20 

40 

25 
2.5 

$14  SO 
$26  50 

135  to  139 

SATELLITE 

SINGLE 
DOUBLE 

20 
40 

2  5  ' 
25 

$14  50 
i26  50 

144  to  148 

2  METER 

SINGLE 
DOUBLE 

20 
40 

2.5 
25 

*14  50 
$2650 

146  to  174 

HTGN   BAND 

SINGLE 
DOUBLF 

20 
40 

25 
25 

SI  4  BO 
$26  50 

220  t*  225 

1%    METER 

SINGLE 
DOUBLE 

IB 

35 

25 
25 

$14.50 
$26  50 

225  to  300 

UMF 

AIRCRAFT 

SINGLE 
DOUBLE 

15 

30 

2  5 
2  5 

$1*  50 
$26  50 

DATA  SIGNAL,  INC. 


'ADDON 
POWER! 


HigheS?  quanry  Ajrwocan-made  brand 
frsnsistors  are  lully  protected  tor  VSWH 
shot i   and  overload    reverse  polarity 

Hicjnly  affective  heat  sinking  assures  lonq 
lile,  reliable  performance  Black  anod^ed 
containers     exclusive   KLM   elusions 
haw  avven,  tutl  length  tins  on 
both  *id*i ' 


KLM  RF  Power  Amplifiers 


»  A  simple,  add-on- hti  mediately 
RF  amplifier. 

*  Merely  coax -connect  amplifier 
between  antenna  and  transceiver 

■  No  tuning1  Efficient  strip- line 
broadband  efestgn 

•  Automatic'  IntemaJ  RF-sensor- 
conirolied  relay  connects  amplifier 
whenever  transmitter  is  switched  on 


Manual,  remole- position  switching 
is  optional. 

■  Models  for  $2*1%  meters,  70CM 
amateur  bands  plus  MARS  coverage 

•  Two  types  Class  C  lor  FM  CW. 
Linear  for  SSB  AM  FM  CW 

■  Negligible  insertion  loss  on  receive 

#  American  made  by  KLM. 


New  Model 

List  Price 

PA2-25B 

$  69.95 

PA4-70BC 

189,95 

PA470BL 

189.95 

PA  15'60BC 

164,95 

PA  15-40BL 

109.95 

PA45-120BC 

209.95 

PA  15-80BL 

179.95 

PA  4-40C 

169.95 

PA15-160BL 

259.95 

PA  15-35CL 

154.95 

PA45-140BL 

219.95 

PA15-110CL 

279.95 

TEMPO  VHF/ONE  PLUS 

The  Tempo/ONE  PLUS  offers  full 
25  watt  output  or  a  selectable  3 
to  15  watt  low  power  output, 
remote  tuning  on  the  micro 
phone,  sideband  operation  with 
the  SSB/ONE  adapter,  MARS 
operation  capability,  5  kHz 
numerical  LEO,  and  nil  at  a  lower 
price  than  its  time  tested  prede- 
cessor .  .  ,  the  Tempo  VHF  OWE. 

The  Tempo  VHF/One  Plus  is  a 
VHF/FM  transceiver  for  depend 
able  communication  on  the  2 
meter  amateur  band  •Full  2 
meter  coverage,  144  to  148  MHz 
for    both    transmit    and    receive   • 


Full  phase  lock  synthesized  fPLL 
•  Automatic  repeater  split 
selectable  up  or  down  •  Tw 
built-in  programmable  channels 
All  solid  state  •  800  selects bl 
receive  frequencies  with  simple 
and  +600  kHz  transmit  frequer 
cies  for  each  receive  channe 
Price:  $399.00 


SIGNAL  THE@[L|0)ftEUABLE 


UNAOJLLA 
W7AU     BALUH  _•' 


ii  MJWwtni 


$1495 


WUVtJEU 


REVC0 

WJVS    ANTENNA  COILS 


UWUKUJ,  ONlfilHATID' 


iVDJ nt '  Vh..m»  ^rhijnq  runri 

liOfli  lrnli.|h  ,    A'ir  P 

*   F  »i.n  HAI  UN*KW*£P 

'•id 


rnEOuEMCT    M*TC!MIU  SA.flSi 


»        ,  I*"  I "        J 
*  BOP"  Nl 


p-1 


U«l»  ■        - - 

Ijiiyiialifi 
iFtifinivnr   fiij 

Al  pi  lv«  I  [.-< 


Till* 

■  •'  'j^hinnd 


n.i.J5*r     -..".  IUti«  Pull 
^e«1>ie"«Kli 

Mmfrlilrtr  ID    IS    ll!l   41* 

■■ 

C»T|H^I»1>  ".\1i  L.I  l.nr.i 


IIIU*  lit 

ICMT1IK 


J»i|i|ini: 


CD— ? 


—*  n 


W2AU/W2VS  •  5  BAND 

10/80  METER  ANTENNA  KIT 

by  UN  AD  ILL  A/RE  YCO 

GIVES  YOU  OPERATION  ON 

10  •  15  •  20  •  40  •  80  METERS 

(DESIGNED  CLOSELY  TO  5 
BAND  TRAP  DlPOLE  PARAM- 
ETERS PER  A.R.R.L,  HAND- 
BOOK, HF  ANTENNA  CHAP 
TER  21  *A  MULTISAND  TRAP 
ANTENNA') 

Every  Component  of  This  Kit  is  a 
Highly  Crafted,  old  Line  UN- 
ADILLA/REYCO  Product  Time 
Tested  by  HAMS,  COMMERCIAL 


Sf      ARMED      FORCES      FAC1 
ITIES  -  AROUND  THE  WORL 
—  FOR  OVER  10  YEARS1 
COMPLETE    KIT    (Nothing    e 
needed! 

•  2    ea,    W2VS    REYCO     KW- 
TRAPS 

•  1    ea,    W2AU    'BIG    SIGNA 
BALUN  1:1 

•  120      Ft       RUGGED      #1^ 
Strand  Copper  Wire 

•  2  ea  W2AU  SHATTERPROi 
END-sulators 

•  INSTRUCTIONS 

•  $4a25 


m 


icnow*vt 

FILTER 
C  DM PAN * 


INC 
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Di*1    It     tr**£flT»ttfc   TOOL  «  -  PiM 


UHBftt]  •   •>•  I         Mil  HI 


: ^1-1 6  p  ■-  ri__p_ i r  i  n tmn*t  1 1 ns  i  * ; a  |  f?.*gj 


DlP/iC  EXTRACTOR  TOOL 

Ti*  £1  I  f  ■ 


P  C    BOARD     Tn*  *  *  *  s  ■  i  /i*  w«"  bn»iii  it  .ij<i*  *r  !■***  miw  otMr  uminHi 

.r.d.  luum^iAtr  mi+l  i  jj    ^[»f  =iJi    r  Iv.  tairi  Mm  iviii« 


hi  a  22,144  tw*  T*Pf  l*t*   l»«mmi 


"WiWHlyil   fcU*HT1  iw"«l|  (*■   f"'l   l«nalh  «r  IfM   Dtiirfl   *M  UmpMl  WIH 
,ii^  llp-.i  ib-li'l1    Tliiifhuim   ■I'ibit   t£C**i  f.iwn   •d|#COn1*[1l  la- (Jifhtnr 
cunpAnHill     I'm**    bu**M    l  »J1    IFM   *«IVi    lU-  iUjmiMil    lh»   *'-!![•■■    c' 


Hobb?  Baird 


|  h-pcs-i  ]iI5& 


*^y*^" 


PC  CARD  GUI  MS 

TIM 


igfrfff  twfgf  jrtwr.  that  «■*<  1 t  ^gc*  and 
fO»jrtr„-«  wl  p*rrnis  wfwtflu  inerfion  ■«•  ml'i: 
'■0*  CiL-idwi  (iccDminrjrSilF  mvf  tBffl  PPimnm* 
nc-n    £40    |0ij  prjcJiiH. 


QUANtlT>  -ONE  fil*  lipttl    L 


Cvd  Gu'dei 


TJT 


1      |»IH9| 


II 


PC  CARD  GUI  MS  4  BRACKETS 


TT&;  fcfC  Mfadll  JTtj  fw4n  0b«  t  mnuMmg 

bucim  ^rufcurt  (m*c **h  1*arwK m**ut  itatuHpna 
pos"  "\il  wtniil*  s»cgp»  inntiril  iirj  with  inljr  I  ttf  *w. 


QUANTITY  -  ONE  HT  W  DM-  I 


QUANTITY  -  ONE  SET  (4  «*) 


PC  EDGE  CONNECTOR 

44  Pin,  dual  re&d  out,    156"  (3,96 
mm)  Contact  Spacing,  .025'  (0.63 

mm  J  KjLiire  wire  wrapping  ppru. 


PC 


[jtn  torn»rei«_ 


cc#n 


'»— 


htT  tItItttT 
iTTTTTTTTTTT 


P.C.B.  TERMINAL  STRIPS 


.<<!  lEtim   itMPmmtii  i  -  ■-  i  Hi  H  *tt  **Q  H.  tQ. 
Hn-f"    MiinwHirpMMnMF*   Ml        -      *M 


+**»■ 

T5-    4 

1' 39  1 

***** 

IS-  • 

■*.? 

i*-mt 

7S-1J 

1  c- 

WIRE- WRAPPING  KrT 


Conl-wH  Hobby  Wrap  Tool  WSU  30  M . 
Wire  Dispert«r  WD-30  6,  (2)  14  D»Psr 
(2>  16  DIFs,  Hobby  Boani  H  PCS  1, 
DlPyiC  1n*#r1:on  Tool  (NS-1416  and 
DIF/IC  Extractor  Toe!  EX -1 


I     wirt-wnw^tit    [wic^ia  ffiHitjiaajg] 


Quito  L  tndmti        I     TBS-J     [  t3-79] 


Hl-Ca  BALUIM 


.n 


»vfi 


»hhiI|#  H*jhf,  mat h«r-pr««f 
:i  Nup  ■<*■€■  r«H# 

l*lp>a  •Ilanlnvt*  T¥l 

ullf  Gtf«r«nt««d  }  Q   A  T 

Gorden       B**- 
Engineering 


Wire  wmpprng,  Mnppmg,  unwrapping  tool  for 
HOBBY  WRAP     Aw^  ^°  D"  Q2S  (0P63mrn)  Square  Poit 

— r 


TOOL 


wnu-ja 


WWJQM 


I4M 


%■      T? 


NEW   s 


WIRE  WRAPPING  TOOL 

For  .026'  (0,63rtirn)  sq.  post 
•MODIFIED  wrap,  posit™* 
mdrBiiftg,  acb-gwrw  rapp»n| 


wire 
urra|>ftins 

compfBtG 

with  bit 
and  sfeeve 


r#h*G3Q 

8ttHK»   1 

«*?5" 

F  Or  A  WG  ^-Jfl 

iW2«78 

ut.as* 

Oil  fof  *WG  30 

8T'» 

113S 

^tPcpjuwcM^i 

BT-2fi2fl 

i?*Ji 

ROLLS  OF  WJRE 

Wire  tor  wire  wr^ppulg  AWG-30 
(0  25mm)  KYNAR*  mti.  SO  ft  foil, 
stiver  plated,  soitd  coftductof, 
way  strippjfit 

■  


•  *<*"■■ 


*«;  t^»d«i  *  -t  *: 


r 


*lVj  «*i,l»  W"T    S>1 


■'■JVGReflWi'f  5*H  He 


Tnr 


J_^L 


1.  9E 


13  » 


WIRE  DISPENSER 

■  With  SO  ft  RoU  of  AMI  30 
KYNAft"  Mrtre-wrapping  wirt. 

•  Cuts  the  *ire  to  l*ngth 

•  Strips  1 "  of  insulation. 

■  Refutable  (For  refills,  see  above) 


ni.p  Wi*» 


TfJi^Wl.rw 


:•     " 


*  - 


■i  -  ■■.  .* 


WpD-30-B 


■  :-]• 


WTj-30* 


WIO-XX 


txas 


1M* 


PRE  CUT 

PRE  STRIPPED  WIRE 

Wire  lor  wuri 
*r«pp<n£  AWG  30 

50 


1    (mjIIi  mffi 


DIP  SOCKET 

DuaMr*  lint  package.  3  level  wire- 
wrappHng.  phosphor  brorue  contact 
fold  pitted  puns  025  10  63mm)  sq. 
1Q0  {2, 54mm j  nntif  5pacinf 


IlhnQteSatlifl 

14  Dm 

10.T1 

lepjoPipSKW 

16  Dip 

*a^B 

RIBBON  CABLE  ASSEMBLY 
SINGLE  ENDED 


WW  UPwrl 


5E14.N 


Wilh  14  Pm  p,  p  hug 
?4"  Lofia  iCWnun] 


SE1&24  H73 


«3U5 


<S^ 


OtP  PLUG  WITH  COVER 

FOR  USE  WITH  RIBBON  CABLE 


]4FtnP1t«£ 


l6^i«P^4CepW 


i+SZTiTS1 


lfrHJl 


%IM 


OU*MTHT      •    FUJ&l     I    CCffl** 


RIBBON  CABLE  ASSEMBLY 
DOUBLE  ENDED 


[Witt  H  Pvi  Of  1^^ 


Wi^  ] A  Pmfrc  P'4    *    J>f4 


Wilt:  U  Ml  0«P  Ph^  -a~  IMij 


a  :^   ^5Pm!&idPlwe-]f"ljWK' 


With  ]&P'fi  T"[>P'Jia-4''lj6na  pjr; 


wuh  16  Pift  pip  piw^a*  l5nl 


D€  >*-? 


of  :** 


&£  14  ft 


K 


^ 


K  14  I 


m^ 


*M6 


W9S 

Si 


TERMINALS 

■  025  (0, 63mm  J  Squire  Post 

■  3  tfirt?!  Wi  re- Wrapping 

■  Gold  Plated 


SlnMfd  Termui*! 

VVWT  J 

|2.9fl 

^i*i|W  5'dted 
TwrrHnaT 

*WT2 

M-H 

iC  iqtJwt  T-ntii^*l 

WWT-J 

OJt 

Dw»4f  54M 

HVWT-4 

|MB|| 

TERMINAL  INSERTING  TOOL 
Far  m»n rng  WWT  1 .  WWT-2.  WWT-3. 
and  WWT  A  term  ma  Is  into  ,040 
{1,01mm)  Die,  Hole* 

I 


: 


FM5,l|*U» 


WIRE  WRAPPING  KIT 


Corrtam*:  Motoby  Wf*p  Toot  WSU  30, 
Roll  of  ■tire  R  3GB  0050,  (2T  14 
DIP'S.  (2)  16  DfFs  and  Hobby  Board 
HPCB-1- 


1ifc4MH<HHt^  Kit      |ww  Jfi  tBijjlLt,  5i€J 


^ 


WIRE  CUT  AND  STRIP  TOOL 


l#4f  m 


■*»  ~.fn  tMhii* 


"'i 


^tii^*'* 


BCICInrTIOi 


^i)i  Wi^Cu!  *id  Slfhi  Tool 


W  pa.  ft'ft  Gj!  wl  Strip  Togl 


rgFWW^"Cm  *nd  5*Kt  Toot  tfT- 

Jlft   *'-rf  C„tirJi!":' 
3Da>  Wit*  C.t  jFia  Strip  Torf 


HfiHl 
■  1MUI 


IT-iflB-w 


xr-ft-at. 


^-■^n 


ITU 


HWITHLI 

«rftnir*»wiKi 
»4U       n      iMinl 


IN.' 


11.- 


lUt- 


t'V 


Hi 


1 1  n 
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l^*- 


1  175 


:il- 


lv  !■  _  -r.™  i 


D^/S7  COVERS 

•Our  covers  are  custom  desiofied  to  protect  ait 
popular  equipment  models.  *They  are  made  of 
rugged  high  quality  vinyl  and  Are  machine 
s^i^ched  for  extra  strength.  »They  add  that 
professional  look  to  your  station,  S3. 95. 


C 


COVER 
CRAFT 


WIRE  WRAPPING  KITS 

Contains   Hobby  Wrap  Tool  WSU-30. 
(SO ft)  Roll  pf  wif* 
Prestnpped  wvre  1"  to  4* 
Itngrts  (SO  wites  per  peckAge ) 

strapped  1"  both  ends 


wit  finmvnr{  Kir  >puuih 

WN,  I  & 

112  « 

w-v  wnnvir  "if  J?tifa*t 

*m<>  r 

i!^«5 

W--  ti-typ****  '«**»« 

m  i  m 

*  .'  > 

m*r  Hi^udka 

H^ 

iatn 

Modal   210 


BBSS 
8SBSS 

BSBB 


Model 
300 


Model  221 


Model 
220 


CES  Touc*i  Torn  Pid« 

*  Model  300  -  Bcouitic  coupUno.  £49~9& 

*  Modal  310  -  tor  mounting  onvwtlkioi  or  hind-rnldi  53S.96 
*Mod*l  720  -  CES  tin  "Ow  0*tw  you  •  TOUCH  TOME  b*ck  fcr 
StiT>cJ#rd  CofnffiuftisatiorJi  Mml  Md  rcdio*  Thi*  -«  ih*  ti)rttpi*i* 
t»c«  avfcfmfcJV  wiih  m*  TOUCH  TOrvE  »ncotJ"*  moufiitd  and  r«*fry 
to  D»U9  trttn  th«  Of  •*•!*  ChBTtn«f  CO"fl«t»  AJ>o  iictudftd  '»  m  i-  £  O 
iva  panQi  ptp^  ■Atfc^fO'  *"d  •*»  **T»f  n«i  ton*  dwrlatiOn  sdfutl'haAt. 
S59  95 

*Mod#f  71-5  frnifi]#tu'«  verunn  at  2101  -  139  45 

*  Modal  331  lonfl       1S935 


Monr«i|  HT320  B*c4r  w  ifh   P»d  Mouriiaa 
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ATB-34 


■*a^ 


4  ELEMENT  BEAM 


10-15-20  METERS 


Cutthcmft  engnneers  have  incorporated  more  than  30 
years  of  design  experience  mto  Ihe  best  3  band 
HF  beam  available  loday  ATB-34  has  superb 
petform^nce  with  three  active  elements  on  each 
band,  the  convenience  of  easy  assembly  and 
modest  dimensions  Value  through  heavy  duly  all 
aluminum  construction  and  a  price  complete  wrth 
1-1  baton 

ENJOY    A    NEW   WORLD   OF    DX 


SPECIFICATIONS 


EXCELLENT 

50  dB 

15-1 


FORWARO  GAIN 
F/6  RATIO 
V5W*  - 
POWER 

HANDLING  -      ?OO0  WATTS  PEP 
BQOM  LENGTH/ DlA        <8    ■  ?  l/fl 


LONGEST  ELEMENT  -  32  B 
TURNING  RADIUS  IS  fJ 

WIND  SFC   ■  S4  SqFl 

WEIGHT  -  4?  LD* 

wind  Survival  -  *o  «**" 


$259.59 
UPS  SHIPPABLE     complete 

COMMUNICATIONS    WITH    ATB-34 


VHF-UHF  DX- ARRAYS 

144,  220,  430  mhz 


HF  MONOBEAMS 

10  15   20  METERS 


20  ILIMINT  DX- ARRAYS 

20  FLEMKNT  SPECS FICATtONS 

»or*ird  Gain  — M.Zdh  Imppctinrr  — — —  52  ohms 

I     B  ftfelio 2t>  dh  V5WR  -I    Krequnvv 1-1 

FVd,   Lobe  *i  1/2  Pot.  Ftattrt  Handvunh  w  ViWTI 

horizontal    —  -»-— .  4H-  Liu  than  I  -   I  — -  4  mhz 

vertical     2*'  IAv*e  r  Handling      '     2KUPEP 


10  MITiRS 

3  ELEMENT  BEAM:    You  ran  have  an  outstanding  eippwl  u£ Lnjc 
thu  compart  thrre  element  beam.    It  i*  eaaih-  mounwd  ai 
llftitwrnhi  roUipr  and  lakes  00U  a  limited  amount  of  spate. 
Model  Ma,  A2*-J— $7995 

4  ELEMENT  BEAM  A  real  DX  era  beam  for  the  active  ham 
who  wnnta  a  top  aiijnit  on  lo  meters.  Mount  on  a  Rood  ham  ro- 
tamr.  Model  No.  A28-4— 56V>5 
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Handbook  1978 


n»i 


riLiJit  MM  lilliBttjli  *■■■<  1  tuiil  if- 

tirf  '^i>wohl*  umo  rr  harp 

fcM  iota  «i  «r  in iH|inn#^  rcn"wn  leu 


I  .f l|¥++U  in  lldKV  iltilHMkl 


femgSi <  iiirnTTflrr  m*v<   c«t  «■■>*,  Bfn,  H 
KmAct^lfMI  1  In  THJH  InyivW)*  I 

Wm. » i|i«M  i--***n*tii™(  3nlM>  mm  jfo 
rgiLpii»ioTi 
tn  to 


*>rt  h.  ■**«*  ***  * 


HF  Verticals  10-80  Meters 

•  efficient  top  ring  •  fiberglass 
trap  forms  •  enameled  wire  coils 

•  solid  aluminum  capacitors  •  no 
tuning  required  •  full  compres- 
sion clamps  •  omnidirectional 
coverage  •  reinforced  base  •  mast 
Or"  ground  mounting  •pre- marked 
sections  •  easy  assembly  •  supe- 
rior Quality 

Z  BAND  20-15  meters/ Mo  del 
ATV-3      , , .  ,  .  $49.95 

4  BAND  4*20 '15  "10  meters/ 
Model  ATV-4  .  , .  $89.95 

5  BAND  80#40'2tVl5"lO  meters 
/Model  ATV-5 Si 09.95 


Speak  up* 

■*<  kr  ww  m  about  up  in  fact.  «*  re 

numwr    one    from    the    around 

Bp    -when  a  {««  to  amateur  com 

mwn  ,   »o«en    we've  been 

buifcfrngtfMOT  i&  HAM5  for  mor<  man 

two  'Jecofiei 

Whether  you  re  mtnfcing  crank  up. 
$UftH  ex  ftM-^rjndipg,  chect  with 
m  first    W*"re  Tri-tJi    Rebablt,  dt- 
penoabk 

when  «*  Mt  nurr*er  one  from 

m*  ground  up  **e  't  utong  about 

towen   nM  >i-L*i   rww   "M  *T 

tiioMn  here   n\  a  *ree-*tarK>ng 

crank -up  with  i  heigft  of  80-Ft, 

providing  good  OX  capatxury  «t 

low  cent  HJffll  lor  «nou\  HAWS 

Model  W51 

{01*  Self-supportinfl) 

$850.00 


irf-Ex 

ttati 


.Hn'hh  x  {lppth 
Tuminf  Rj*1-3 
MmmiBn  H**t  Dtt. 
Net  WeiRht  Lb*. 


m  Mh7 
11- 

i  l  I 


2S4  Mhz 

76" 

53" x  Ztt' 

I   l/T 

t 


432  Mht 

IB" 

I  l#" 

t 


SPECinCATTOJlS 

BOOH 

LONGEST  ELEMENT 
ELEMENT  DIAMETER 
TUB  MING  RADIUS 
FORWARD  GAIN 
FRONT  TO  &ACK 

SWRfe  inE4tr:$tcy 

WEIGHT 


|Vertksl  support  ma  it  not  jvupplled 

2  Meter  DX  120  I  '  i  Meier  DX-220 

Am    Nfl  $47.95  U2  ,Jt 


19 


t-3 

1  I 1m*  ifl' 
IT"  €" 

T/Sw  -1/2" 
10" 

I  to    L 

II  tbn. 

MITERS 


AZS-4 

1  5'*»"  x  l§f 

!■• 

T/ttM  -  3  rt"* 

ir>* 
25  db 
l  to  1 
SI  lb«. 


vi  Meier  DX  420 


40   ILIMINT   DX- ARRAYS 

W  ELEMENT  SPFCIFICATIONS 


Forward  tmm 17  *ifa 

F/B  EUlia ~-  »<ft 

r*&  Lob*  it  1/2  l*kr.  Point 

fcoriianul    — - 

vrrtical     -"        tP 

14*  Mht 
Hrifht 


Impedaaee  —  ■■--■-  52  ohms 
VKWR  lit  rrequeney  —--1-1 
hundunttri  W/VSWR 

Lt*i  lh»n  2-1 4  mhi 


3  ELEMENT  BEAM  A  high  quality  beam  wtikh  can  be  mounted 
on  a  maat  with  other  anlennaa.  A  heavy  duty  TV  rotator  will 
Handle  il. 

Model  No,  A21  I— $99.93 

4  ELEMENT  BEAM     For  tbe  15  meter  ntfauiaat  Lhiahcmsi  v ill 

five  real   DX  performance,    When  mounted  on  a  food  ham  ro- 
tator it  will  withstand  ihe  most  adverae  weather  crjndktloriB. 
Model  No.  A2M- J  129,93 


Width  %  Depth 
Turning  Radius 
Maximum  Maat  Dia. 
J  Set  *'eifk 
Wtnd  Rattat 
atldi  Kit  No. 
Amaieur  set 


til" 

1*2  "  xtM" 
101  ■" 
2  1/2" 


DXK-I4U 
S  6595 


Power  HiocB^na 
220  Mhj 

lM"fc£Q" 

2  I /J'1 

22 

»0  ntph 

DXK-24t» 

S59V5 


2  KM    PEP 
432  Mil 
i- 

T?"a  ||" 
3a" 
2  1 

17 

....  ,.  J  1 

S45.95 


SPECIFICATIONS 
BOOM 

LONGEST  ELEMENT 
ELEMENT  DLA  METER 
TtJRNISG  RADtl  - 
FORWARD  GAIN 
FRONT  TO  BACK 
N"WR  ti   IHEQI'ENl \ 
WErGKT 


A^J-3 

I  1/8"  x  12' 

JO 
T/l"  -  2/i" 
It1  -  3 
«  db 
22  db 
1  to  1 
1«  lbs. 


A2I--1 

I  5/1"  a  21"  *M 

T/«"  *  3/4" 
15'  -  a" 
10  db 
25  db 
1  10  I 
32  Up*. 


20   MITIRS 


80   ILIMINT    DX- ARRAYS 


mi  ELEMENT  SPECIFICATIONS 


Kfinml  Gain  - 

l   ft  Ratio  — ■— 

Pud.  Lobe  at  I 

honroMal    - 

vertical    — - 

HviKh! 

WMtthi  [Mpth 
Tumi  cue  Radtus 
MiMnun  lint 
Wl  "tvd  Ritjnit 
mi  Wttfhl  Lbs, 
HUiL'k  Kit  Nit, 
A  mi  leu  r  Net 


■  -  -  20  ftti 

~—  20  dfc 

^2  Pwr*  Point 

- — ■■  ■  ■  -»  3QT 

- W 

144  Mlu 
■to*1 

1*2"  K  J* 

lor 
Pu.  :  |/2- 

WI  mph 
N 

DXK-IM 
$  119.95 


Lmpcdanrr  — 5?  otinia 

VS*  R  at  Freqoeofj  — -^  1  -  ^ 
U   VSfWfl 


Pwr  Handlini 
ISO  MJw 

ma-4 
w- 

2  I    . 

SO  aipn 
43 

l»CK'Z30 

S'/9.9? 


I 


4  mhi 

*  KW  PEP 

lift  Mh* 

37" 

T2"i  11" 

3**- 

■>* 

H)  mpa, 

DXK-*fiu 
S89.9S 


2  ELEMENT  BEAM-  Full  auze  beam  perloriruince  for  theaetivr 
:'<i  meter  hnm  w  ith  limited  space  and  budget. 

Model  No.  AJ4-2— SI  19.95 

3  ELEMENT  BEAM  A  real  UX-er'a  rMUH  with  full  .15  wave- 
les^xh  riemeni  Rpacrnjt.  The  beaey  outy  eona  tract  ion  gives 
years  of  iraublc-frcrser-.or  Vlodd  No.  A14-3  SI59.91 


x  20'  6' 


SPECIFTCATICJNS 

AH-!' 

A14-J 

BOOM 

1  5/8"  x 

10' 

1  5/B" 1 

LONGEST  ELEMENT 

10" 

3S1  10'- 

ELEMENT  DIAMETER 

1  1    ■ 

3/4" 

1   1    - 

TULVING  HADlt 

tr 

21' 

FORWARD  GAIN 

5db 

■  db 

F/B  HA  no 

13  db 

22  db 

SWR  *t    FREgiENCY 

I  to  1 

1  to  1 

WEIGHT 

SO  lbs, 

3f  IbN, 

1 


SST  T-l  RANDOM  WIRE 
ANTENNA  TUNER 

AU  band  operation  (160-10  meters)  with 
any  random  lenfith  of  wire.  200  watt  outpui 
power  capability  —  will  work  with  virtually 
any  transceiver.  Ideal  for  portable  ur  ho  mi 
operation.  Great  for  apartments  and  bote 
rooms  —  simply  run  a  wire  inside,  out  \ 
window,  ot  anyplace  available.  Toroid  in 
due  tor  for  small  size:  4-1/4"  1  2-3/g"  x  3" 
Built-in  neon  tune-up  indicator.  S0^23i 
connector.  Attractive  bronze  finished  en 
closure.  Only  $29.95 

SST  T-2  ULTRA  TUNER 

Tunes  out  SWR  on  any  coax  fed  antenna  a 
well  as  random  wires!  Works  great  on  a] 
bands  (16O-10  meters)  with  any  transceive 
running  up  to  200  watts  power  output. 
Increases  usable  bandwidth  of  any  an  ten  m; 
Tunes  out  SWR  on  mobile  whips  fror 
inside  your  car. 

Uses  toxoid  inductor  and  specially  mad 
capacitors  for  small  size:  SU'^x  2»4tf  x  2*6. 
Rugced,  yet  compact,  Attractive  bronj 
finished  enclosure.  SO- 239  coax  ct>nnectoi 
are  used  for  transmitter  input  and  coax  fe 
antennas.  Convenient  binding  posts  are  pr< 
vided  for  random  wire  and  ground  co] 
neclions,  Onjv  $49.95 

SST  T-3  IMPEDANCE  TRANSFORMER 

Matches  52  ohm  coax  to  the  lower  impe< 
ance    of     a    mobile    whip    or    vertical.     1 
position  switch  with  taps  spread  between 
and    52  ohms.   Broadband1   from   1-30  MH 
Will   work  with  virtually   any   transceiver 
300  watt  output  power  capability.  SO-2* 
connectors.  Toroid  inductor  for  small  six 
2-3/4"    x    2"    x    2T1/4/1  Attractive  bron 
finish.      Only  $19.9  5 


Tufts  Radio  Electronics  •  (617,  395 -8280 

TC10 


6  METER  BEAMS 


1-5-6-10   ELIMINTS 

*r&vrr,  perfurmance  from,  nigged,  lull  alee,  h  rnrLrr  h«fM, 
IciDPnl  apacinga  k&d  lagChanave  b#*0  carefully  engineered  [D 
im  beat  pntmi,  feign  forwrd  gain*  good  Iron*  to  back  rmlto 
nd  broad  frequency  responmr. 

cootn*  ire  .059  wall  and  elements  are  a/4H|-  S/Br'  «Q49  wall 
eonikjiB  chrome  finish  aluminum  tubing.  The  J  and  5  element 
Cam*  have  I  3/S"  -  1  l/4"b00tn«.  Toe 6 And  10 Element  beam* 
iv*  I  5/9,r  -  L  1/2"  boocna.  All  brackets  are  heavy  gauge 
■rmed  aluminum-  Bright  (ml  ah  cad  piatcduboli* are adjustable 
nop  to  1  5/8"  mast  on  a  and  5  element  and  J"  do  €  *sd  1(1 
Lament  beam*.  All  model*  may  be  mounted  for  hori  cental  or 
jrtira]  poLarr  tat  loft. 

ew  Iraiures  inr hide  adjustable  length  elements,  kilowatt  Rudtll 
::ii.  h  unrl  huiU   itt  t-uax  [iLtlng  for  direct  52  ohm  teed*    Theac 
-G  factory  marked  utHl  yuppLlvd  with  inatruQtlans  for 
jlck  uasembly. 


Oaeripuon 

Mm**  he 

Boom  Lngtft 
UMgail  =.= 

luni  f*ud,ut 
Fwd  Gam 

F/B  FHjUu 


A&03 

117 

7  5tfB 

?(H1H 


5  Cement 
A505 

11  r 

0.5  dB 

n  l  to 


fiatarremr 
A5fr*. 
3tT 
117" 

ir 

:  i  5dfi 

JGflB 
tH  II-je 


1Qaiena_Mr 
AM  10 

W 
II?" 
13' 
13dfl 
28  dB 
2ft' I  hi. 


COAXIAL  DUAL  STACKING  K 1 T S 
Beefefe  i  cm  aftafttt*  nbaMl  jotix  fe> 
etaefcta*  ft  wai  haiBM  Ctea  Ctttx  cocajal 

HacMna  kit  pnmilt  a  aoptr  u4  if&ix^ 
Rinbud  ft*  mlEusg  3  dfa  aaddamd  pu 

ittiim*.rnii»i  Hi:  wpnwf  EB«t*c- 
lefl*tkCt  flf  Ota  a  Jill  f  bcara*  The  i  ticking 
Ltta  nrr  complete  *im  Rfi-SR/U  cable  and 
nri'inHTnb'cd    Muni*    for   direct    £2   uhm 

feed 

roc  slacking:      Amateur  Nel 
A50-3orAja5         SI7.95 
A50-6  0f  A50-I0        $19.95 


Kid  No. 

5J5SK 

S6I-SK 


RINGO 
RANGER 

tor  FIH 


4,5  dB"  -6dB** 
Omnidtrrectionol 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 

u-h  Craft  ha*  created  another  first  by  making  the 
orld's  most  popular  2  mrter  antenna  thrice  as  gwxL 
he  new  Ringo  Ranger  ls  developed  from  the  basic 
R-2  with  lhr«*  half  warn  in  phase  and  a  one  eighth 
are  muichtan;  stub.  Rihfrn  Ranger  (rives  an  extremely 
m  angle  of  radiation  for  better  signal  coverage.  It  is 
irmble  over  a  broad  frequency  range  said  perfectly 
etched  to  52  ohm  eojtx 

ARX-2,  137-1 B0  MHz,  A  tba\t  11*" 
ARX-220.  220-22$  MHz,  3  lb*.,  75" 
AfiX-450,  435-450  MHz.  3  lb*.,     39" 

Baflaeaaca  4  m-hve  tiipoie 
•  Reference   *4    wave  whip  tiaed  aa  gain  standard  by  many 

iu  ami  fact  men. 
ork  full  quieting  inio  more  repeaters  and  extend  tM 
diu*  of  your  direct  contacts  with  the  new   Ringo 
ingvr. 

>u  can  up  date  your  present  AR«2  Ringo  *ith  the 
npk  addition  of  this  extendei  kit-  The  kit  includes 
m  phasing  network  and  necessary  element  extension s 
ie  only  modifications  required  are  easy  to  make  saw 
ts  in  the  top  iection  of  your  antenna. 


ARX-2K 


CONVERSION  KIT 


2  METER 

ANTENNAS 


A-FM  ftlN&O     *TB  4"  OhUfl  iri>r«r«t«  14  wnve  wtdpj,  K«|f  wjiv*  lenjrtli  im- 
l#nn*»  with  diTMtt  (k  ground,  03  ubm  feed  tutu*  Pl^2^fl.  1«w  an^L*  at  f«4li» 
Uca»  witb  1^1  SWR    l-'aetorif  pj  >wmnbl#d.  and  ready  t»  mitfiJL,  ft  nwtw 
partly  pr*M— mnhd  all  but  «S0  UHi  ukt  1  ^    nwt,  Th*r>  u*  imm  HtttfB 
hi  mm  utan  all  «Uwi  ™ 


l3S-tfl 


ajt* 

1      A»i» 

SO-I-4 

k        UD-4W 

100 

:oo 

TH 

37" 

XDf 

i»" 

Pirirrf  — Hdlg    Watt* 
Wind  HOT  «q,  ft 


DA  POLE  Up  to  I  (13  OaJJi  0V»f  a  ^  wjir*  HJpoJe.  OvornJI  anlennn  im^th 
MT  MK(  -  W  3ffll  MHi  -  ID",  ISA  MHi  t,  pattern  JW  -  fl  4D  #*in, 
LW  ..  t  dB  g«ln.  B3  ohm  fatd  Lahea  Pt,  JAB  raiuuctor.  Puta-p*  in? kuck«  4 
eeatplBtv  <tp<M«  umrKlet  4e  WFl'^'^f  bowiu.  huaw  tad  all  na/dx 
VarOaal 


Airu-ir-    iti 
x¥K-ut>  xsa 

j)lFV-44D  *as 


L»  Mtta  I«0  mill i 
2»  MHi  IM»  wafla. 
4K  MHi  100O  watla 


i  as  Hi  ft 


D  POWER  PACK  TtJ*  bfir  Elcti«r  >  32  itemiM  tftavt  tar  t  tnrrtr  FM.  U*M 
tvm  AHT'il  y»jrl"  with  ■  hAtliuh'UI  in»un>Unt  bMtn.  ctMKtal  tumnM  and 
idl  Hui'JwiLn-  Fimviud  gats  !A  <1B,  F,-B  miUt  2i  dB,  \4  power  tKMtnvlilih 
IS  .  .lliMEJi=LMft»  144"  *  BflH  a  4(1 ',  turn  radtiut  40".  «aighl  14  lbs.  52  ohm  f**U 
tak«  PL-2S»  atriflf 

A34T-23  14«  -  14a  MHa.   I00D  Watta    •«**  *m  J  *3  *q    ft 


o.taoi  iTacxtajc  errs 


■antaam, 


jwa 


Eft*  unal*  *nl*saa- 


AH-WK 
Al*-HHt 
AHTVI'K, 
AE1T  riK. 


urtniiltlf  4  ekrnf.nl  itauhing  mi 
t  FLL-nirrui   rfinx  hurnenE  onl^ 
(Mttftlata  11  ntartkltU  «taCklHjj  kit, 
11  •Nntbf.at  odaJi  hamasa  only 


Adk>}tK         a  +  LI  aUrnent  co** 


ifP;]|i 


C-ae-il  fLEaafilT  ¥A04fi  Th#  itindird  M  eiirig^ilpaai  w  VHF-rHF  aaaw 
BiawaaSaea.  •■>*■  fet  far  FH  «J*a  iertu=al  j^U  rualiQB.  1W  fair  aad  rt»  «a»- 
faaatl  irrrtafi  can  a*  Vsamr  ud*  bhmLiI  AU  anr  ratad  ml  1B00  araUa  snia 
gbeal   &J  Dbm  f««d  abd  PL,  2»  . 


M.kIH  Niunbar 

AJdT-11 

A- 1*7*4 

MI1-1J 

A44*va 

AT4|| 

B«m,  LongeaL  *J«. 

144    ,40" 

■«"/«■' 

aovir 

Sft"/HH 

l«       If 

W\&M  .Tsim  radlu* 

a  ibH ,  ft" 

S  lbs,.  44" 

4  \hn  ,  flO" 

1  Ibi ,  t*1 

r.  Ibn.,  II1 

Giiin  'F  B  mth.  ilfi 

E  J.3  "ZH 

I  H 

Ift.V.  M 

II    Jf) 

i.i;- 

I-    I'ovrar  baajn 

'.1 

44* 

If 

4fl" 

Wind  area  aq 

121 

m 

» 

at 

30 

Ffsq^ani'T  MHx 

ija-ua 

144-141, 

444-43A 

44A-49B 

230- 12S 

F.f  w  TWIST  tg  4  dB  Oaic  TM  ahiiwaH  lusnaontaJ  aolanaatkai  far  ki- 
nd nmmi  and  taa  «fm«nt»  vertical  pulan  Bbm  tar  PM  tin^zag*  r*dfv 
vmrd  gain  12  I  Jfi  K  fi  tULttt  23  dn.tKwn  Irnfth  IM".  weigfcl  ID  Rv.  load  at 
EJrni*nl  44V",  52  c*n>  ftoddi  Mj.lt  li  dnvrn  *}MnenU  tak*  PLrXnt  eaanacUfrw 

ULHI  tM»  afparala  F4MH1  UtiP". 

AUT'ZOT  143  ■  14T  MHi.  1000  wmlta.  wind  area  Ml  aq  fL 


HIGH  PERFORMANCE 
VHF   YAGIS 


3/4  , 1-1/4,  2  METER  BEAMS 

The  atandanJ  of  campe rliwm In  amatpur  ;KF  i  llf  cornmunipa' 
liona  Cusi  Craft  jngls  cembtne  all  oul  pcrforttiaitr*  »ad  reha- 
bllity  wita  optimum  sine  for  ease  of  assembly  and  mooBtlac  at 
lour  aite. 

Lightw4>|ght  y«  ntgirnl.  the  aAesnaa  teave  3/1*"  *J.  D.  awJid 
alum  mum  ^Icmtfnla  with  1/14T  center  auctions  mountird  on  heavy 
duty  rtirniL-d  braoketa,  DtKimfl  aru  F  and  T/fl1'  u,U,  atumirvijin 
tuMrnti.  Mast  mounts  of  I/h"  t'ormud  uluniinuin  hiivp  ndjuiatnhlc 
u-bulu  Tor  up  to  £-1/2"  f>#&.  tnaata,  They  run  lw  mounled 
for  hnriumtal  or  vertical  fKtlarlzaiion.  Complete  inaiructuwva 
Include  daia  oa  _'  meter  ¥M  repestrr  nperaUfiA. 

^n  teaiur**  knetude  a  kilmnn  Aaddi  Match  Bar  direct  S3  nhm 
OOftKJtl  feed  with  a  fUndarrl  PI. -25*  lining.  All  elementa  at* 
apaced  at  ,2  waveleogth  arnl  tapered  (or  improved  bandwidth-. 


Hade]  No 

Al«  7 

A144  n 

A32CJ  11 

A4»1t 

0<KMptior 

3*171 

2iti 

t*in 

Km 

EajrTBTnts 

7 

11 

11 

it 

flodrtt  Lnaif* 

9» 

14A 

war 

ST 

Wnahi 

4 

i 

A 

3 

f-  *d  0#-n 

MdB 

13  dB 

13cfB 

l3dfl 

F/B  Rano 

26  dB 

28  dB 

28dfl 

jffl   tffl 

fy»d    tote  6* 

'  1  pwr.  ttl 

46 

4? 

42 

42 

SWR&Freu. 

1  in  1 

1   ID  t 

1  to  1 

1  to  1 

AMATEUR  FM  ANTENNAS 


A147-41 

AH7-1T 

A147-20T 

At47-» 

A33D-7 

AZ2T>11 

A220-2? 

A44IW 

A449.11 

AFM^D 

AFM-240 

AFM-44D 

AR-2 

AB-6 

AR-J5 

Aft  220 

AP450 

AAX2 

AFU(*2K 

AftA-220 

AflX-A50 

AMA7CUR 

KITS 

A14-SK 

A14-VPK 

A21-SK 

A220-VPK 

AT47-SK 
A14/.VPH 

AA49-SK. 
AA4&-VPK 


22  95 

'.4  is 

50  US 
00-95 


32  95 


FH 


t4J0 

62  95 
B1.W 
24.95 
30  OS 
3206 
23*5 
23  9* 
30  06 
14  OS 
3*  0& 
3*95 
STACKING 

f  17»S 
20  95 
1 1  AS 
20  95 
17.95 
3205 
1705 
20  05 
0ITEWHAS 
ABWt2S  1   17  05 

ABWUS  {70S 

A  &W  144  30  05 

BLITZ  BUG 

LAC- 1  S     4.95 

LAC-2  4  95 

DX- ARRAYS  20  ELEMENT 
DX  120  $  47..9S 

DX-220 
OXA20 

DX  ARRAY  0 ALU HS 
DX-19M  1 


It  1905 

99PS 

t29M 

79  95 

00.00 

ANTEN 

S  159* 


42  96 
3095 


1495 
14  95 
14.05 
1095 


QXr4&N 
PM  VPS 

MUALO  *  MTENNAS 
A&CJ-2  I  10.0S 

ASO-B  20.95 

ASQ-22  42.95 

ASQ*SK  17  95 

ASQ-M  17.05 


DXABRAT40ELEMEMT 

DXK  14D  i  65  95 

DKK-240  5005 

DKK-440  45  03 

OUARFIAVOOtLEalEMT 

DXHtOO  *110L0S 

a-A2BC 

PXK-400 

rtf  MOHOBEAMS 

41 4-2 

414  J 

A21  3 

AH -4 

A203 

A2B4 

MULTI  BAND  Hf 

MM 

AFB-r 

ATB-J4 
Al  M 

ATV^ 
KIY0 

PROLINE  VHF  BEAMS 
APL-?SK  1  24.05 

APL-6SK  2005 

A  PL  65  15fl.» 

APL210  11965 

rWIST  ANTENNAS 
AUT-MB.  S    17» 

A1AOWT  39.95 

A144  20T  59.05 

Ai44uaOOT 
AA32  20T 
VMF7UHF  BEAMS 
MM 
A50-5 

MM 

A5O-10 

AU4-7 

AH4-11 

A430-11 

VHFfUHF  STACKING  KIT! 

Alt  SK  *  t? 

A414K 
A5»^K 

A^etsx 

AQK144 

AQK-444 

•MOBILE  ANTENNAS 

AMS  14?  f 

ATST47 


54  05 

S  3*  05 

54  95 

70  06 

109.95 

23.05 
34.96 
2706 


17J6 

17.01 
17J6 

1995 
99  96 
79  95 

54  95 

3295 


Tufts  Radio  Electronics 

TC-11 


(617)  395  8280 


For  all  you  hams  with  little  cars  . 

We've  got  the  perfect  mobile  rig  for  you 


The  AlLai  2t0x  or  IXhx  reassure*  onl* 
VW  wide  it  »H*  deep  x  only  114*  high,  yet 
the  above  photograph  ihowi  how  easily  the 
Alia*  transceiver  fits  Uilo  a  compact  car. 
And  there's  plant/  at  roum  to  spare  for 
VKF  goar  uTiu  <ith#r  uccaiaorv  equipcnraru. 
With  thy  B*duaiv*a  Minn  plug-in  lIuhlkii, 
you  can  ilip  your  Atlaa  in  and  out  of  your 
i  at  in  a  metier  of  sacoodi.  AH  connections 
are  made  a ul oouiticaUy , 

BUT  DON'T  LET  THE  SMALL  SIZE  EOOL 

row 

Even  though  I  he  Atlas  210*  and  2\5x  trans- 
ceivers ere  Jess  than  hall  the  siie  and 
weight  of  other  Hf  tratuonweri.  The  A  this 
it  truly  a  glatil  in  performance 

200  WATTS  POWER  HATING! 

Thin  power  level  in  a  seven  pound  trans- 
ceiver t»  Incredible  bul  true,  Adas  trnn» 
ceiveti  give  vou  all  the  lalk  power  you  need 
to  wort  the  world  barefoot  Signal  reports 


constantly  reflect  groat  surprise  at  the  sig- 
nal rtrength  in  rala  ben  to  the  power  ra nng. 

PULL  S  BAND  COVER  AG  r 
The  21  Ox  covari  lGH8tl  mpler*.  while  the 
J15x  covers  15- 100  maters,  Adding  ihir 
Alius  Model  lGx  Crystal  Osrjilljitor  provklwi 
(jj'<ij)tly  incraQHod  frequent,  i  uverege  for 
M AHS  and  nolw ork  opern  ( ion > 

NO  TRANSMrtTER  TUNING  OR 
LlMDlNC  CONTROLS 

with  Atlas   total  braadbandina   With  yaat 
Alias  ywi  get  Ltttiant  QSV  and  band  < 


EXCEPTIONAL  IMMUNITY  TO  STRONG 
SIGNAL  0\  ERLOAO  AND  (ROSS  MOD- 
ULATION.  I  In?  exchtataa  (root  end  deaign 

in  the  rocelvur  uLuws  \uu  lu  operate  closer 
in  froo.kienriy  in  strong  neighboring  atucuiU 
than  you  huvu  ever  expuriunced  bafore.  It 
viui  have  not  yet  operator!  an  Alius  inmti 
I'eiver  in  a  crowded  baud  and  compared  It 
with  any  oilier  receiver  or  transceiver,  you 
;  a  real  thrill  • 


■.*« 


MOSt  ADVANt  I.JJ  >TAIL  OF  THE  AIT 
SOUP  STATE  UESKJN 
not  only  account*  for  tit  light  weight,  bul 
assures  you  yenrs  of  top  performance  and 

ii'uublo  free  operating  pWeuru, 

Pi  I  <.  IN  UKCIIl  BOARDS 

end  modular  design  provides  fur  ease  of 

aarvicuig. 


PHENOMENAL  SELECTlVm 

The  enclusrve  H  pole  crystal  ladder  filter 
■sod  in  Atlas  tntnecefrei?  raprvaents  a 
major  brvaithrough  in  filter  design,  with 
unprecedented  said  select]  nty  and  ul- 
timate reject ion.  As  (he above  groph  shoh-s, 
(his  filter  provide?  a  &  lib  bandwidth  of 
270(1  liarta,  60  dh  dawn  of  only  4300  Hertz, 
and  n  bandwidth  of  only  9200  Norte  at  120 
db  riownf  Ullimato  rejection  Is  In  excess  of 
130  db,  greater  than  the  measuring  limits 
of  moat  teat  equipment. 


A  WORLD  HIDE  DEALER  NETWORK  TO 
SERVE  TOIL 

Whether  you're  driving  a  Honda  in  Kansas 
City  or  a  Mercedes.  Bant  in  Weal  Germany, 
there's  an  Atlas  dealer  near  yon. 

AlUt  210X  ni  Sl&X  . 1765,00 

w/noisr  Matiker lMOrOO 

Aece  B*OJftei: 

AC  Cojuolt-  1 1072&0  V    »1  &5.QU 

Put  table  AC  supply  I  Iti/Vrja  V    *  IDA  .00 

Plu£-iA  mobile  Lit   . ,  .  T g&b.Oti 

1  OX  Osc.  laat  crystal*  , *HA.O0 

Dfcital  Dial  &D-£B  , *2J5,0O 


Ear  complete  details  sea  your  Atlas  dee  !er. 
or  drop,  us  a  card  and  we'll  mail  you  a 
brochure  with  dnjder  list 


?A^  ATLAS 

<*E^      RADIO    INC 


AMATEUR 
ANTENNAS 


i  I 


the  home  of  originals 


*  t 


SUPER    GAIN 
Twe  atiim 

•  uaaas^w 


MOBILES 


cat 

-144 


STANDARD 
MOBILES 

Two  Maters 


GAIN 


fillA 


I 


■  •IT  til 


-  i/t   wnvelrn^tfi    -  1*   db 
omep  |/4  w»4  rnotmr 

*  frequency  ccwefife-1*]  lu  1*9 

-  Permmr  i*Tiip>-Z*  *•!&  fW 

waatL  bat m 

*T 

m  **t*#,  re  .. 
l«  npuat.  4IV9C1  wei  ">4  O 
Mil,   5?tC   SC-S4I  *na  Pt-a» 
Sennns  wnenbM  tnjrr  nwnt 
Ptki    133.75 
MODEL   |«t -144 

4T  JinUnru  mounlt  an  inu  Itot 
lurtBRf,  *«>r,  detk  er  l*hw  in 
M'  nol«  intiudef  irnpirl  ^t-Hina 
P  MH  5*EC  RtSHi  *nrj  PL-J« 
an(VMM  WW  MUM  horn  mourt 

»*<■    S31Ji5 

HUSTLER 

-ButK-BUSTER* 


HOMi  t#4 

5V  Me  nwtor.  S/l  **m*ngtft 

3  4  at  gi<n  awvr  1/4  **>•  motw  le. 
ChHi|n«d  wtth  V-Z4  Ems*  1'j  til 
your  rtioufil  «*  #  wi**e  Ml*CtiaA 

nf  Hu*ti#r  mobile  mount* 
(Mown!  Qf  cablp  not  inrlwdedJ 

Prw#    IBM 

DELUXE   MOBILE    MOUNTS 

-<-   aai  ■aaat  faeapai  mw 


•  ffWju»fcy  to  ■■'■a*    UM43 

■p  SWf*  *1  MsananE*— M.  t  tjpkar 
-  P«*c*r  rtlirtg— MD  wittt  F*t 

TWO   AND   SEX    MEttnt- 

fpUNK  LIP  MOUNT 

MDOEL  Hrr 

Pom1   wclifl^  Ithricopi^  JWUlEfim 

ptrmm  Kfiaritx   id|*it1ni»t' 

isewiic*  v  t».. 
u*    netvs.     Or/trBtitrfitl 


CO 

It* 


HPT 


1 


•F4 


Sff£M&B4J 

FL-a 

Priu    S33S4 
VhF.OHF    *MTEMMA^ 

eoor  houkt 

MOOtl.  UHT.l 

Field  Erlmnubto  ridutor  for  1/4 
rtrtw  uperalitm  on  my  Irtquency 
ifuhi  ueni  Bffii  mmi  CuninAcnart 

included  Mounli  uh  *tij  fl*|  w 
'K»      nacrt.    D«£k    f*nd*r     iti    4|' 

hata    include  15    BG-bt-U 

Prk«:  S9S& 


TW 


Ail  resonators  are  precision  wound  with 
optimized  design  for  each  band.  Assem- 
bly includes  17-7  PH  stainless  steel 
adjustable  tip  rod  for  lowest  SWR  and 
band  edge  marker.  Choose  for  medium 
or  nigh  power  operation. 

STANDARD  HUSTLER  RESONATORS 
Power  Rating:  400  Walts  SSB 


MQOCl  HT-M4 
GffH 


ooibnvar  aeaein*  u*y 

til  tew  an  Md«  m  40ft  Of  trvinn 
nithuuE   driiiint  —  cafWMU   * 
S7  'Mil   ^EC  RG-W-U  «Ad  PL-2» 

Pric:  $41.30 


lip 

itn 


RH 


CGT-MI 


MODEL  EC- 1« 

«abp4E'  »rt  nM« 
I)        4fcBirt  as 

MoctSJI 


VhP  UMf    AKTIMHS, 
TBUHK   LtP  MOUNT 
MODEL   THF 

fi#ld  lrimmabl*  r*tll»tOf  EMrmltf 
quidi'  wswe  opttUktm  on  any 
frequency  rrnm  140  tu  MU  MHe. 
CiiW-nj  rhirt  tncltnltd  Complete 
vitii  irw*  tip  mount,  |.»   trd-H-U 


Model 
RM-10 
RM-15 
RM'20 
RM4D 
RM-7& 
RM-60 


Band 
IOmeter* 

ISmetan 
20  meter? 
40  meters 
75  meters 
80  meters 


Price 

S  650 

6.95 

7,30 

13,20 

15.50 

1555 


^k 


SUPER  HUSTLER  RESONATORS 
Power  Rating:  Legal  L<mrt  SSB 
Supers  haws  widest  bandwidth 
Mod*!  Band  Price 


*4m 


RMt 


RM-10S 
RM-15S 
RM-30S 
RM-40S 
RM-75S 
RM-80S 


1 D  meters 
1 5  meters 
20  meters 
40  meters 
75  meters 
80  meter* 


$11  JO 
12.66 

T3.00 
15.50 
30.00 
30.40 


RESONATQIt  sraiNO- 
STAINLESS  STEEL 
MODEL   PS  5  : 


S5«: 


For  6-10-15-20*40-75-80  Meter* 


HUSTLER 
MASTS 


STAINLESS  STEEL   BALI    MOUNT 
FOR   Ore*,   fENDEP   OR   AHY 
FLIT   BUR^ACE 
MDDfl,    SSMJ 


*m&*   ■it*' 

14     RLHt   JIW   W>«   iH    I    i 

i  mi*r  tnttrmt    SUmlffH  Wei  t»W 

h«   W'H  tfciMds  m   fit   mobile   tuli 
mount  or  Burnpt^  mount 

M0DIL     M0-1 


Thf   MJiOfFli-  Chcute   ol 

Amateuri 

Threufftwut  lha  Wortdl 


MMCLTUi 
Trunk  1m  mount  tar  no 
hoim  flittHKlitm  an  vOr 
v  eOajv  flf  tr^*  l*S   in 


MDDELULM 
Delude  Hunk  |<p  mcunl 
ptn  lAO  (iti'tt  Kwiwi 

tat!   for   pPfr<lioni^|  #n 

*ara  It  *^#c*  £bv  — 


Put*   $14*5 


MU0FL    EtMl 

Rmn   {Utttr   rrtgum    M\ 
111   irwpBi,  jmuiit  «w 
l4lpft  trim  line  fuflen. 
IneluOH    JIO'    !•>*« 
Pr<*    Vf  DO 


IT7J0 


'$ 


MODEL  MM  i 

Co*  I  mount!  trmjH*  m 
1*  tnto.    Iflcludei    IK 
Ihii  «nd  SO-I& 


MODEL  TOM  I 
TiwMi 


OUICR  BIKBUHFCT- 

1H%   STUN  LESS   STTTL 

MODEL  00  * 

-MtPHtrvi  hiHiinni  Phi*  mnnil  win 
tiif  |»ian  >i>d  twlit  p*ta*ka.  Cor^i 
)lt*kkluil     *prl*i(     irMl     ill    fiArtl     IDO% 

itji.-i.ii  il««l  T4"$4  ihnprt-.^fttrii^i 

Fric*  S1e*S 


MOI 
fet  OkA  M 


For  Bumper  mounting— ^dM  >i  el  n»f 
una  IT*  Obo«e  beM        4Vi™.  fii  00 


tm  \12  00 


FEEp  UNI 


L      '      ■ 


Coven  10  -  15    20    40 
Oelj  th»tM#  fij*«i  On*  Seftia«  ta 
WTMle  BjAd  CtTtnei 


MODEL  D-H 

■ell  nwunt  c^rnpietr 
■rth  mourairfj  n 

Pffee:  S*-?0 


■44  t 


MOQC1,  01  1444  —  Oriwi*  T»c 
Mc4p  CetaWM  *ct  R«v*Jrit  a*  ««7 

3iier    4    '■  ■    *-ave    iji^lfil*     Minimum 

r,3 q;  r1**  tietLfon*  !Lhvnt  im 

W*h  C3  C  uratindma  HjdiBlnr  % 
•mivr  kjwvr  kcdiuii  ' ■',  *>«+■  fin^^iii 
i  j,  «&■■  uw*et  wc tmn  n#i|nr   l  L7- 

Si^fl  m  iMorunu  J  t  J  CM  belTC* 
Pf»»»c  retiihf  I  OOQ  W«fl?  '  M  Vh«9 
nmiJ  IOO  iiM  talM*  4*  lerii 
l*    .-*0*    fe«   3s    l1,."    it  U     SO  7i* 

oeHcwwex        pMagj  s«t^5 


MODEL  4-BTV 

•  Lcwetl  SWW^PLUS 

i  fl»rwj»>i3iri  et  hi    tvotOttr 

iitlui     - 


5W» 


itren^tri  rfiuminum 
^Uinlesi  Merl  c^mps  pcmilT 
*Oiu«tmfrflt  without  dirr.*e*  to 
etvfinun  1ub'i>| 

of  M?  ■eiNK  Stk.i 

Net  *j*4*  «*utf  *1 

v  aw  ?«a5, 

11    4WK- 


umj 


MOl 


: 


Solid  sne  jnca 

lor   oofinmrti    tMclrvcai 

ClWilc-l   UlOrlrly 

Crtri  neevv  duty  ■luminum  mouni 
i"I   b+ectiet   with    iu*i    Itus  —  h.fti 
»ir*niHi  irnulitoi^-  M-ountii^E  hird- 
mi*  ~  hcluded 
Alt  «edisnf  H4"  hsf¥y  win,  MfJ* 


a"i- 


H-lteeifcyiiio*aM 

■  feed  witn  unv  lenctn  W  ohm  a 

'   Power    nfrpabii'tY — lull     l£|TAl    II 
on  SSB  &  Cw 

■  Moun(in(:    GnuimJ    mounr    ■filh 
■  i'1-Khrt  ndi«'<t.  (H  n»l  n*uni  . 

fkdUlL 

*****  Vi  .Bi 
Art*. 


Tufts  Radio  Electronics  •  (617 ,  395-8280 

TCI  2 


This  NEW  MFJ  Versa  Tuner  II 


has  SWR  and  dual  range  wattmeter,  antenna  switch, 
efficient  airwound  inductor,  built-in  balun.  Up  to  300 
watts  RF  output.  Matches  everything  from  160  thru  10 
meters:  di poles,  inverted  vees,  random  wires,  verticals, 
mobile  whips,  beams,  balance  lines,  coax  lines.  $79,95. 


Antenna  matching 
capacitor.  208  pf 
1000  volt  spacing. 


\ 

Se-ts  power  range, 
300  and  30  watts 

PtMl  lor  SWR. 


Meier  reads  SWR 
and  RF  watls  in 
2 


Efficieni  airwound  indue 
lor  gives  more  watts  qui 
and  tess  tosses 


Tratum.tter  matching 
capacitor.  ?08  pf. 
1000  volt  spacing. 


Mr  WJ  ff*ts  >*u  m  *tf  J$4t  v*» 
Tun*  I  nil  aH  these  teaheri  art  Ihii  (tkk 

J  SWP  Hi  tod  ranpt  wattmeter  ii00  and 
30  wafts  Full  ',cale)  IctSi  you  meavtiie  Rf 
Dawei  output'  1(N  simplilred  tuning 

A*  iBiiMi  itiitcN  Mi  you  setati  2cui 
led  Jfltennav  iand.nm  *ite  or  balance  tee, 
and  Junes  bypass 

sfcets}  owes  r»  toss  tests  man  i  tapped 
Ivck9  lor  more  wans  Out 

a  1:4  balun  loi  tiaiancf  Unas,  100D  voir 
tapKtlw  spatniij  Motjnijp^  bfatfiita  (pc  mo- 
bile jfKtafiatJWS  |  not  sfio*ri| 

WWH  l*e  NEW  *FJ  Vtftl  Titer  I  you  <.w 
iwyw  fa*  tvsctnw  pnwt  output  —  up  ki 
OK  flF  pPttf  output  -  m)  mat*  yo* 


AKTIMM    SWITCH    tits    ye* 


treat  i, 


Iransmillei  to  aaf  tneeiH  tram  left  ffiru  to 

Meters  whether:  you  hike  coa»  cable,  balance 
line,  w  random  wre 

Yiu  cm  lira  out  mt  SWR  an  your  Apolt, 
inverted  *tt,  random  ctn.  wttai.  motnl* 
whp.  beam  tart,  w  whatever  you  have 


ho  wad  W  Cut  up 
rait  amain**  tw  eatn  pane 
fermir  the  matte  pirtwtfib  at  your  mr> 

Ijflri  *mp  by  liming  oul  Inn  SWR  hem  tnitde 
ytvt  car,  Work',  great  *i|h  j|f  sal^d  stale  mji 
4  like  (tie  Aria's »  and  with  jm  tube  type  ngs 

i  taiiii  wet  tee,  IB  u*fra  compact  sue 
W»6  aicAn  bis  eas*V  m  a  ssaf  comet  df 
tw  hpfcast 

fla  tease**:  mt  teat*  is  hewed  ei  a 
OtHme  eggshell  wine  Tan  Tec  encteure  wrih 
wiiiniri  gram  uriea. 

SO-23*  eon  canned  an  are  pruv.dcd  l» 
rransrhitlEi  input  and  cui*  Fed  aP'tefwias. 
Qvatrty  Irw  *ay  Dwdmo,  posts  are  used  lor 
me  batance  ae*  inputs  (?» 
lit  and  aourtoih 


THE  HAM-KEY 

NOW  5  MODELS 

NEW 

MODEL HK 5 

ELECTRONIC  KEVER 

$69.95 


MFJ  MM  VENSA  TWO 


Ortf  Ml. I  mwijh  frfS^HHtl  J*  MrmiiMI  ririuCU  <1?  WWHW11J 
Iff  ItVt  Ll»m   IUPMI   IP  p^*  yWi  TiiH*   Pitt*  IIUl   iHd   !■« 

m  1  «t  tartH  »M    fM  1W 


J49 


99 


MFJ-Mf  {COMD  TUMU 


#   awuM 


*.t>. 


hfj  ?f ;  ftf  mdjse  eraKf 

1*1    H>J    "F    taHt    krtf«    f'l    ¥H    rtj^t    If*"    l«'ii» 
■wefetf  Mr  aiikHi*  fMlaatMi    HuriMi  niHHi  It- 


itrn 


400  c   MORE  RF  POWER 
^LUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


»P  &20BX  30  Ot»  OTrtwr^c  range  iC  tog  amp  and  3 
:ttv«  '-.lie's  Q4vt  ctaari  iuid;.  Rf  pruleciaj  9  V 
illery.  3  conductor,   V  phone  jacha  lor  mpm 

id  output    2-3M6  *  3-1. '4  n  4  ini.i 


LSP-SZOBJt  jme    »    LS^-SJOBtt    twr    in    • 

lJ    2-1/8    i     1  =    r     .     '  ?   't    ih:*i     Ten.  TfC 
tHici ■••MJiv     Ml"     iv'uiiiriiriiUpd     A     i'mii     Mn      i,i   d 
ji  i.atilc    FUltry  lunciini    i*«tch 


NEW 


CPO-555  Code  OsctHatOT 

fo*  Itrw  Newcomar  w  tt*m  ihe  ltoii«  coder, 

Fo*  the  CM  Tunaw  to  poitiA  till  b«1 

For  in*  Code  trttlruclv  lo  t««ch  M«  d*5s*t 

*  Sdfld  tusp  rrl*ai  COOt.'  win  p|e 

ua*    •  Seit   cu<,it4int»i3    sp&a*.e*. 
urTMg     lone  conini  ■-      iluminum    CHlimeT     ■  9    V 
baiterv     •  Top  djuUlitji  u  S    cijnstrucl  ton    ■  U 
566  IC  nmef    «  2-3' t6  »  J'<  •  *  incl 


Iambic  circuit  tor  *qu*«*  keying. 

Self  completing  dots  &  dashes. 

Dot  memory 

Battery  operated  wfth  provision*  for 

external  power 

Buill  in  side- tone  monitor. 

Speed.  Volume,  tone  &  weight  controls. 

Grid-block  or  direct  keying. 

Use  with  external  peddle  such  as  HK-i 


Model  HK-1  $29.95 


Dual  lever  squeeze  paddle 
Use  with  HK-S  or  any  electronic  keyer. 
Heav^  base  with  non  slip  rubber  feet. 
Paddles  reversible  for  wide  or  close 

tmqer  spacing 


i 


29 


95 


$ 


54 


s 


29 


95 


MF-28X  Super  CW  Filter 

in  Ihe  t««d*f  Owr  5000  in  us*  RazOt  sturp 
•elm I*  SO  ttf  oandwrdih  etinurwly  »iee« 
n»  No  rinping  Plugi  belweei  reotivCw  and 
Dftn  of  connad  tMtnaan  audio  tla^a  iur 
aahei  openlion 

3elncialHe8W    HO.  1 10.  1JK)  H?     *  fici  tJB  -3owm 

..-    '  .fri($r  frenq     .r  750  H^  lor  Qf 

■    •  Reduc*-ft    nonse    i*i    tJB     *  Q    V    l^" 
■  3-1   4  ■  a  in 


CM  OS- 804  3   Electronic  Keyer 

State   of   the   til    ditign    u*es    CURTIS- BQ41 
n  ^^f-on^a  ■cnip 

*  Bui* i m  Kei    *  3  *  te<noic  open 

nij'i    eviti    eHltfnal    squwejnp   key     ■  B   io   5D 

WPM     •  SroV  •■jJtor     •  Speed,    WjI 

umf   lone   wn-jghr  coniiuii     *  iiiiru  rni^bie  5 
,_i     .  SOD  •  *    posr 

5*  TU*£     OF*  '      SiDiTONE    OFF 

»  U3«    4    £■*-.'  -  *  :     *    a 

"at 


MFj^dOT  QRP  Trans rnitler 

Wort  the  wvrtd  wttfi  5  tfttM  oti  40  M*t«r  CW 

■  Np  »U"ifig  •  Matctv«&  50  ohm  ;iad  •  Cltfi 
fluu  a  in  tow  harmonic  conU"  ■  Powei 
anoiiiref  lransii^iur  proltcled  aga»n&r  ournuui 
•  Swircli  selecft  2  crystal!  ui  VFO  input  •  1. 
VDC  •  .J  3r1fl  •  MM  »  4  inensi 
MFJ. 40V   C(yripa«»i>n  VFO  S21  *S 

HtFj -1 2TX    tC  f^eoulated  Pu*p  Supply 

1  amp   *2  vOC  S27  95 


$ 


2995  t3T/$27 


95 


95 


Model  HK-2  $19.95 

•  Seme  as  HK  1,  less  base 
tor  those  who  wish  to 
incorporate  in  meir 
own  Keyer. 


Model  HK  3  SI 6. 95 

•  Deluxe  straight  key 

»  hfeavy  base,  no  need  to  attach 

a  Velvet  smooth  action. 


F-2BX  S5B  Filler 


-lutically  tmp*o*e*  retaOtOtlity 

ptimi/es  y(-ui    *itdiri   10  leouce   moeDann 
iHe*.  remove  low  and  rmgh  pitched  ORM.  nis* 
ii  erttntfl  titekfjroumJ  noisa.  60  and  120  Hi 
i    •  Heducti  tat>que  dyimrj  cornea r    Dk   ano 
htwtnq     »  «fi    Ohonat   and 

e*  or  conrvci  oet*een  aud4d  STao*  tor  \se--- 
rttiOO     •  S*l*CTao:e  OtA^^tdrh  IC    . 
c.   ttim     •      %ej   3   »c-r   catler,     *  2-3  i£    • 
4*4  iiKnet 


MFJ-200BX  Frequency  Standard 

Provioai  ilfong    precipe  mi*«s  *rtfy  100.  SO,  Of 
2S  HHr  well  in |<i  VHF  region 

•  Exclusive    circuitry    auppreh&es    all     uhwanldd 
mar  urn*.    *  Marker  ir  =»rF  pai«d  "j-  positive  idenri 
t»c--«-  l40S  ICs  with  iranuslof  outtswi      *  Mu 

tl.ipci  conne  ■  U**4   B 

Datiery    •  f  ^*^'  oea^i^  io 

ir/WV     •  S*  v^  selects  lOQ    50    25  HMf  pr  Off 
5  ffe  •  *  ^nefwi 


MFJ-103OBX  Receiver  Preseieclor 

Cle*rtf  topy  «r*ah   uflf*adaoie  Sipnm     irvrnacivi 
signil  3  Id  5  "S"  unlttl 

■   Mi  in'  rhan  20  dB   low  ni'jiae  gam     •  Sepa'am 
OTfkri    l  -'lit  lunmg  r.pri'trols  flivM  majumum 

gam   ami    RF    wiectrmty    to   signrticantly    tefect 
out-of  ban"*!  mgnaJft  and  reduce  sma«e  reaponeea 

•  Ouai  gate  MOS  *  ET  for  -e*  none    trrong  s?gnai 
t--«rK3>iFig    «t-i  •  Comoiesrir    *iaii  -    *  Op- 

'  -  :-       '  -    »    MKi    *  »    V    oallafy 

*  2  -  i  S  ?    '        nes 


Model  HK-4  $44.95 

«  Combination  on  HK  1  AV 
HK-3  on  same  base 


Tufts  Radio  Electronics  •  (617)  395-8280 

TC-1 3 


f  engineering 


THE  WORLD  S  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


KX28C.   ,   ,  .  , 

RX28C  W/T.  . 
RXSOC  Kit    .  . 

RX50CW/T.  s 
HX1441   Kit.   ■ 

RX114C  W/T  . 
RX220C  Kit.   , 

RXI20C  WiT  . 
RX432C  Kit-  , 

RX432CW/T  . 


28-35  MHz  FM  receiver  with  2 

pole  10,7  MHz  crystal  filter  .   .  .     %    64.9  5 

same  as  above -wired  A  tested.  ,       117.95 

30-60  MHz  revr  w/2  pole  10.7 

MHz  Crystal  filter      ........  64. 95 

same  as  above -wired  4V  tested  117.95 
140-170  MHi  revr  w/2  pole 

10«7  MHi  crystal  filter.  ,  *  ,  *  .          74*95 

same  as  above  -wired  dY  tested  -       J 19-95 
210-240  MH*  revr  w/2  pule 

10,7  MHz  crystal  filter ,         74.95 

same  as  above -wired  &  tested  .       1 1  7,95 
4  32  MHi  revr  w/2  pole  10.7 

MHz  crystal  filter  ,  ..  ,  *  ,  -  ,  .  84,95 

same  as  above -wired  &  tested  .       129. 9S 


RECEIVERS 


R\<     I  .      .      . 

Rl  28  Kit     . 
Ri-50  Kit     ,   . 
RF144P  Kjt 
RF220D  Kii. 

Rl  432  Kit.   . 
IF  !0.7FKil. 


FM455  Kt! 
AS  2  Kit 


- 


accessory  fitter  lor  above  receiver 
kii  %  gives  70  dB  adjacent 

channel  reject  inn  t  , 8,9  5 

JOmtT  R I-  front  end  10.7  MHz  out  13,50 

6  mtr  Rl   front  end  10.7  MHi  mil  I  3.50 

2  mtr  Rl  front  end  1 07  MH/  oui  18,50 
220  MH/  Rr  It- ml  end  10,7  MM/ 

432  MH/  RF  front  end  10.7  Mil/. 

I  H I  |       ■      ■■■■*■!      ■+•§      a      ■      a-     *      +     *  *-     *  ■        '  ' 

107  MHi  II    module  includes  2 

pole  crystal  filter .50 

4  55  KH/  11-  stijte  plus  FM  detector  15.50 

audio  and  squelch  hoard     .  .  .  ..  16.00 


TX50 

TX50W/T.  . 
TX144B  Kit. 
TXl44r)  W/T 
TX220B  Kit. 


transmitter  exciter,  I  watt,  6  mtr.  44,95 

same  us  above -wired  &  tested    **  64.95 

transmitter  exciter- 1  watt-2  mtrs  34.95 

same  as  above -wired  &  tested-  .   ■  59.95 
transmitter  e x ci ter -  1  wa  it-  2  2  0 

IY|  |~1  X,       *     4      *      w      t      ft      a      it     *      ft     +     ■     *     a      ■  J*r *7  J 


TRANSMITTERS 


TX220BW/I 
TX432B  Kit 
TX432BW/T 
TX  I  50  Kit .  - 
IX  150  W/T 


■am*  as  above— wired  &  tested 

transmitter  exciter  432  MHz    -       -  49,9!* 

same  as  above -wired  &  tested  79.95 

300  miHivuM,  2  mtr  transmitter    ■  14   ** 

Mine  as  above-^ired  fit  lested     .   .  39,95 


r*A2  50!H  Kit   . 

KA401OH  Kit  . 
i*A50/25  Kit.  . 
PA  1 44/ 1 5  Kit, 


PA  144/25  Kit 
FA220/I5  Kit  . 
PA432/JO  Kit  . 

PA140/10  W/T 
PA  140/30  W/T 


2  mtr  power  amp— kit  |w  in  -  2Sw 
out  with  solid  state  switching* 

ease,  connectors- r>4*95 

2  mtr  power  amp— !0w  in-40w 

out-relay  switching    «<..,,..         64,95 

ft  mtr  power  amp,  Iwin,  25w  out, 

less  case,  connectors  A.  switching         54.95 

2  mtr  power  amp  —  lw  m-  l5w 

out -less  case,  connectors  and 

switching *         44*95 

same  as  PA144/1  5  kit  but  25w   .  54.95 

similar  to  PA144/15  for  220  MH*      44.9S 
power  amp  -similar  to  PA144/15 
except  JOw  artd  4  32  MHz  ,  .  .  .         54,95 
lOw  in-  l40w  out— 2  mtr  amp    i.       2  19.95 
30w  in-l40w  oul-2  mtr  amp    .       169.95 


POWER  AMPLIFIERS 


Blue  Line 


Model 


Rl-  power  jmp,  wired  &  tested,  emission  — 
tTVFMSSB  AM 

I'ower  Power 

BAND  lBPut  Output 


BLC  10/70 

144  MHi 

10W 

TOW 

149,95 

BLC  2/70 

144  Mil/ 

2W 

70W 

169.95 

BLC  10/150 

144  MH/ 

I0VV 

1  sow 

259.95 

BLC  30/150 

144  MH  j 

30W 

|50V\ 

2.1*'  .95 

BLD  2/60 

220  MHz 

2W 

60W 

164.95 

BLI>  10/60 

220  MH? 

I0W 

60W 

|59.«J> 

BLD  10/120 

220  MM/ 

I0W 

120W 

251.95 

BLF  10/4  0 

420  MH/ 

low 

40W 

179,95 

BL1    2/40 

420  MH? 

2W 

40W 

n^.^s 

BUI  30/80 

420  MHz 

JOW 

8  CM 

259.95 

BLl-i  10/80 

420  MH/ 

low 

sow 

2*9,95 

MS15C  Kit 


PS15CW/T. 
PS2SM  Kit. 


PS25M  W/T. 


15  amp- 12  volt  regulated  power  sup- 
ply w/c*£e,  v.  ffotd'huL  ^  current  limvt 
inland  overvoltage  protect iorv  -  .      94.95 
same  is  above  -wired  St  tested.  -  -    124.95 
25  amp- 1 2  volt  regulated  power  sup- 
ply w/case,  w /fold  back  current  limit 
ing  and  ovp,  with  meter  ,  *  ,  ♦  *  *    154.95 
same  as  above -wired  &  tested,  .  .    17  9.95 


POWER  SUPPLIES 


■i  4  +  J 


ndds  over  voltage  protection  to  your 
power  supplies,  1 5  V1H    tnax,         .       12.95 
12  vuit    power  suppU  regulate*  card 
with  fold>ba£k  current  limiting  .  iO.95 

new  commercial  duty  30  amp  1  2  VDC 
reKulated  power  supply  w/case, 
w /fold  back  current  limiting  arid 
overvoltoge  protection     .  ,  .   .      .    249.95 


i      a  i 
4       *       4       ■ 


RPT50  Kil- 
Rl'T50  , 
H  FT  1 44  Kii 

Rr'T2  20Kit  , 

RPT432  Kit  . 

KPT  1 44  W/T 
Rl' 1220  W/T 
RHT432  W/7 


repeater— 6  meter ,   ,  -  - 

repeater— 6  meter,  wired  &.  tested 
repeater— 2  mlf  —  I  5w-complele 

(less  crystals) 

repealer -2 20  MHz-  |  Sw-cumple 

(less  crystals)    ,  . 

repeater- 10 wait -432  MHz 

(less  crystals) ,  .  .  . 

repealer— 15  watt— 2  mtr-  -  .  -  ♦  , 
repeater-15  watl-220  MH*.  ,  .  . 
repeater     10 wait- 432  MHz.  .  . 


499.95 
799.95 

499.95 


te 


499.95 

579.95 
799,95 
799.95 
84  9,9* 


REPEATERS 


DP LAS 0 , 
DPLA144 

UPLA220 

DPLA432 
DSCMJ  *  . 

D5C-N  .  . 


6  mtr  close  spaced  duplexer  .       „   .    S75.95 

2  mtr,  600  KH;  spaced  duplexer. 

wired  and  tuned  to  frequency  ,  .  .    379,95 

220  MHi  duplexer.  wired  and^ 

tuned  to  frequency  .  <,  .    379-95 

rack  mount  duplexer ,    319.95 

double  shielded  duplexer  cables 

with  PL259  connectors  (prj    *  ,  .      2500 

same  a&  above  with  type  Kl 

connector*  (pr.)     -       .       .   .  .   .  25.00 


TRANSCEIVERS 


TRX50  Kit    .  , 

TRXI44  Kit 
TRX220Kit     . 
TKX432  Kn 

TKC-I 

Cfimplcte  h  mtT  1-M  inmsteiver  kit, 
20w  out.  10  channel  scan  with  case 
(less  mike  and  crystals).   ......    244.95 

same  ax  above .  bill  2  mtr  &  1  5w  out  234.95 
fame  as  above  except  for  220  MHz  234.95 
same  as  above  except  I  0  wait  and 

4  i2MH/   . 254.95 

transceiver  case  only    ........      "29.95 

transceiver  case  and  accessories  *  .      49.95 


SYN  II  Kit 


SYN  H  W/T  .   , 
\  2  20Kil 

SYN  2  20W/I    . 


2  mtr  i.ynthesi/er.  transmit  offsets 
programmable  fnmi  inoKH/     loMH/, 
(Mars  offset!  sviih  optimal 

adapters) .       lr>9.95 

same  as  atuwe-wired  A  It-sled,   .   ,    239.95 
same  u*  SYN  II  Kit  extepl  2  21^ 

::5  MH/ lov 

same  as  abnve    wireil  ik  tested        .    239.95 


SYNTHESIZERS 


OTHER  PRODUCTS  BY  VHF  ENGINEERING 


CD  l  Kit  .  *  . 

CT)2  Kit   .  .  . 

Cl)3  Kit   .  .  * 

IOR2  Kit  .  . 

S^  3  Kit     ,  ,  * 

*  rySt^ls     ,  .    , 

CWID  Kit  *  . 


t^VMl) 

1    ■■Ali.l 

MIC  1 

IM  Wj  I  .  . 

IM  W/T  . 

I  1*3  Kit 
UK!  tt.  I 

IN   144  W/T 

lit  220  W/T 
fll  432  V     I 


LD  Channel  receive  xtal  deck 

w /diode  twitching .  .    5  ~}- 

10  channel  xmil  deck  w /switch 

and  Inmmers    ......*.,  IS 

UHI"  vrrston  of  CD  I  deck,  needed 

for  432  mult i  channel  operation  1  3, 

carrier  operated  relay,  ,    .   .  -2 

1 0  channel  auto  x can  adupter 

for  R  X  with  prit>rity   .   .  .  I  > 

we  stitck  mi)M  rtpeater  mid  soiiplex 

pairs  from  14*1,0-147.0  (eaelt*.  S 

159  bit,  field  ptogrjmnuhle,  c*Kle  ideii 

lilier  ^stth  KiiiH  in  Mjuelch  tad  and 

ID  timers                   .  39. 

svjred  and  tested,  not  programmed  54, 

VMfred  and  tested,  protr.immed    ,  59. 

2*000  ohm  dynamic  uoke  with 

l*.T.l.  and  coil  t  nrd        ......  12. 

lone  squelch  deco^dcr <u 

installed  in  repealer,  includine 
interface  accesaotieai 

2  tune  decoJer            ...  35. 

Same             trtre     \sired  &  tested  59, 
4  pole  heltcul  reson;»|or,  wired  &.  tested. 

Hwepl  tuned  to  144  MH/  ban  29 

me  jv  i hove  tuned  iti  ^  2(1  Mil/  hull  m_ 

tame  it*  above  tuned  io4.t2  Mll/Kni  2''. 
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Tufts  Radio  Electronics  •(61 7)  395-8280 

TC14 


MODEL  RM~2  175,00 

IO30A  399.00  [C245/SSB  444.00 

IO202  259.00  fC-502  249,00 

IO20L  98,00  JC-5GL  98.00 

IC211  799.00  IO701  AC  1,499.00 

IC215  229.00  IC-70T  DC  PRICE 

IC215/B&20      249.00  |c.3PS  99  00 

IC202S  335.00  |C.3PE  o^rjQ 

Mobile  Mic  (specify  mode!)  . . $18.00 

Electret  Base  Mic  (for  4  pin  mic  conn) 34,50 

Mobile  Mount  (specify  model)   .. ....* 13.95 

DC  Power  cord  (245,225,21 1)  w/fuse 3.00 

Power  cord  (specify  model  AC  or  DC)   ... 2.00 

Power  connector  (specify  model)  . .., , 50 

Reverse  diaU22A,3GA,  223}   .,,., 2.00 

9  Pin  Plug 2.00 

900  mAh  Batteries  &  Charger  for  202r  21 5,  502  49.95 

24  Pin  Plug 3.00 

24  Pin  Set  w/Bracket  *22S)  6.00 


IC-2T1 

4  MEG,  Multi-mode 
2  Meter  Transceiver 
ALL  MODE 

-  144-145  MHz  operation  on  SSB  and  CW 
•Swell  as  146*  147  MH?  operation  on  FM  is 
possible  with  (he  IG  21 l  Try  144  MHz  OX  or 
just  kxai  rag  chew  wrth  tnends  Work  ihe 
Amsat  Oscar  six  or  seven  using  the  IC-21 1 
tot  erthe*  Ihe  receiver  or  transmitter 
TUNJNG  SYSTEM 

•  A  targe  weighted  flywheel  knob  mounted 
with  Jew  friction  bail  beanngs  is  used  to  dnve 
an  optical  chopper  to  provide  pulses  to  the 
I  COM  LSI  synthesiser  A  Breaking 
mechanism,  which  operates  inerttally, 
changes  lo  provide  a  smooth  feel  at  slow 
speeds  amilai  id  the  old  PTO  type  units, 

FULL  FUNCTIONS  BUILT  IN 

pulse  lype  noise  blanker 

VOX  wilh  adjusting  VOX  gam,  ami  vox 

semi -break- in  C  W  Operation 

Built  In  SWR  fridge 

CW  monitor 

automatic  power  control 

AC  or  DC  operation 

'he  synthesize*  designed  by  fCQM  and 
<mptemenied  in  the  proprietary  LSI  chip  op- 
orates  m  IQD  H?  steps  Uom  144  to  146  MH* 
and  m  5  KHz  steos  from  146  to  146  MHz  tor 
FM  operation 

•  The  IC-21 1  contains  Doth  ihe  11 7VAC  and 
the  T3  6VDC  power  supplies 


10245 

146  MHz  FM  1  0  W  Transceiver 

-  The  ICOM  developed  LSI  synthesizer  with 
4  digil  LEO  readout  in  the  IC-245  offers  the 
rnosl  for  mobile  In  FM,  the  synthesizer 

command  frequency  is  displayed  in  5  KHz 
steps  trom  14©  to  14$  MHz,  and  with  the 
>ioeoand  adapter  the  step  rate  drops  to  tOO 
'om  144  to  146  WHz  Fof  maximum  re- 
Kiater  fie  ability,  Ihe  transmit  ano  receive  fre- 
quencies are  independently  prog  ra  ma  hie  on 
my  separation  fhe  IC-245  even  comes 
•quipped  with  a  multiple  pm  Mote*  connector 
Or  remote  control 

Optional  equipment  for  the  IC-245  includes 
.  single  sideband  adapter  whicn  attaches  as 
n  integral  pan  pf  the  transceiver.  With  this 
aay  to  make  conversion  your  IC-245  aper- 
ies m  both  FM  and  SS&CW  modes 


and 

VISA 

accepted'. 


and 

VISA 
accepted1. 


IC-502 

SMeter  SSB  8t  CW  Portable 

•  Get  in  on  the  Hjn  of  working  6  meters  with 
this  great  portable  radio  Operate  QRP  on  6 
SSB  or  CW  with  this  self  contained  irans- 
carver,  including  antenna  and  battery  pack 
(N icads  and  charger  are  now  available ) 
Grab  H  and  take  it  with  you  wherever  you  go 
. .  .  hilf  lop,  lakeside  or  car  The  aluminum 
diecast  frame  provides  a  rugged  radio  lor 
(ravel.  Three  watts  PEP  and  the  stable  VFO 
make  for  lun  and  FB  QSO's.  There  is  even 
an  BIT  for  the  receiver,  as  well  as  a  true  IF 
noise  blanker  that  really  works  on  six 
maters! 

•  The  VFO  used  in  the  IC-50Z  covers  the 
first  800  KHz  of  the  6  meter  band  where 
most  oi  the  activity  is  The  excellent  si  ability 
of  the  VFO  and  the  smooth  tuning  dial  make 
operating  the  IC-502  even  in  coM  mountain 
lop  climates  a  pleasure  worth  the  ertort  of 
getting  there.  The  three  watt  PEP  signal  re- 
ally gets  through  when  the  band  is  open  and 
provides  sufficient  drive  for  an  ABi  type 
linear  amplifier 


IC215 

2  Meter  FM  portable 

-  An  extremely  rugged  high  Quality,  racfao 
with  1 5  channel  capacity 

-  The  C  sure  celts  may  be  replaced  wrth 
rechargeable  celts  of  the  same  size  and  very 
simple  modification  made  to  provide  FULL 
CHARGE  from  oil  her  the  auto  electrical  sys- 
tem or  the  IC-3PS  power  supply  while  the 
IC-21 5  is  rri  operation  This  feature  is  possi- 
ble due  lo  ihe  BC-20  battery  pack  and 
charger. 


ID  202 

2  Meter  SSB  Portable 

-  A  lull  3  watts  PEP  trom  this  compact 
transceiver  rs  plenty  ot  punch  when  the  band 
is  open.  Three  watts  PEP  will  also  dim  most 
home-brew  amps  to  lull  outpul  or  our  op- 
tional amplifier  to  iG  wans, 

-  This  umt  also  includes  a  true  IF  no^se 
blanker  that  really  gets  the  job  done  on  re- 
ducing pulse  type  interference 

■  The  band  switch  selects  144 .0.  144.2  or 
two  other  200  KHz  bands  as  selected  by  the 
user  Your  ICOM  distributor  stocks  T4S  0- 
145  2  MHz  and  M5  8-146  0  MHz  tor  ihe 
technician  calling  frequency  and  ihe  safotite 
band 


MIC-500M 

SM-2 

IOMM 

IC-DCC  (22SJ 

IC-DCC  (std) 

IC-PC 

RRD 

9PP 

ec-20 

24PP 
24PP  set 


(0) 


■ 


Lorsen  Kulrod 
tin  tenons 

•  H»ndl»futt  ZOO  wam  •  low  low  V.S.W.R. 

•  Deliver  3  dB  gam  and  more! 

•  Pick  the  one  that  best  fits  voui  newts 

MAGNETIC  MOUNT 

stays  put  even  at 
lOOrnpn! 

MM  JM  150  for  144  MHz  use^  .0n,yrt 
MM  J  M  220  for  220  MHz  use  I  S38.50 
M M  J  M  4 40  f o r  440  M  Hi  use )  complete 


^ 


A 


TRUNK  LID  MOUNT 

No  holes  and  low 

silhouette  too1 

TLM- JM  150  tor  1 44  MHz  use)       Only 

TLM  JM22Qlor220MH*use[    S3&5Q 

TLM  JM  440  for  440  MHz  use)  complete 

And    1/4   wave  antenna   for  trunk 
and  magnetic  mount  -  $1850 

ROOF  or  FENDER  MOUNT      J^ 
Goes  on  quick  and  easy 
in  3/S"  or  3/4"  with 
fewest  parts. 

JM  150-KfOr  144  MHz  use  Only 

JM22OKforZ20MHzuse  $31,50 

JM440-Kior  440  MHz  use   )    complete 
And  1/4  wave  antenna  for  roof  and 
fender  mounts  $1 1 .50 

Aptu*  antennas  ait  cumptett  w*tfi 

mount tng  hardware,  coax,  connector  piug, 

at  fen  wrench  and complete  instructions. 
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MODEL 

BANDS 
iM«anJ 

^mce 

WEIGH! 
lOz/Kft 

LENGTH 

4ft  10  HD 

40/20 

149  so 

36/  73 

36-10  S 

40- 10  HO 

*d  30  IS/ tO 

s&so 

36  101 

36/10  9 

6b40HD 

BU'40  ♦  1& 

S7  50 

41/1  15 

69/31  0 

?fr*CJHD 

7S/*0 

55  DO 

40/1  1? 

G6/3C  1 

75-40  HD  ISP] 

75^40 

S7S0 

40  1  17 

Be.- ao ' 

7S3QHD 

ih  4Q  70 

66  SO 

44/1  2J 

66,70  1 

JSZOMOtSPi 

'&.40O0 

66  SO 

«17J 

6*7301 

TS  10  HO 

7S40  70  tS 

10 

M  SO 

4a  i  34 

66  70  1 

JSlOHOrSP) 

7S--40/Wl$/10 

74  50 

46/1  14 

ee-'a  i 

80  TO  HO 

Bl 

K'40^JOHS:iO 

7SS0 

SO/1  40 

69/31  0 

FULLY  AIR  TESTED  — 

THOUSANDS  ALREADY 

IN  USE 

#1$  40%  Copper  Weld 
wire  Annealed  to  it  h. indie* 
like  soft  Copper  wire  — 
Rated  for  better  tlmn  full 
teul  power  AM/CW  or 
SSB -Coaxial  or  Balanced 
60  to  75  ohm  feedltne  — 
VSWR  under  1,5  m  1  at 
most  heiehu  —  Stainles* 
SteeJ  hardware  —  Drop 
Proof  [mutators  —  Terrific 
Performance  —  No  c tills  or 
trap 5  to  break  down  or 
change  undet  weather  com-1 
ditioni  —  Completely 
Assembled  ready  to  put  up 
—  Guaranteed  1  year  — 
ONE  DESIGN  DOES  IT 
ALL. 

NO  TRAPS  -  NO  COILS  -  NO  STUBS  -  NO  CAPACITORS 

MOB -GAIN  HD  DSPQLES  .  «  .  ffOne  half  the  length  of  conventional 
half-wave  dipotos.  •  Multi-band,  Mult*  frequency.  •  Maximum  effi- 
ciency -  no  traps,  loading  coils,  or  stubs.  *  Fully  assembled  and 
pre-tuned  —  no  measuring,  no  cutting.  •All  weather  rated  -  1  KW  AM, 
2.S  KW  CW  or  PEP  SSB.  •Proven  performance  -  mote  than  15,000 
have  been  delivered.  •  Permit  use  of  the  full  capabilities  of  Today's 
5-band  xevrs.  •  One  feedline  for  operation  on  all  bands.  •  Lowest 
cost/benefit  antenna  on  the  market  today  •  Fast  QSY  -  no  feedline 
switching.  •  Highest  performance  for  the  Novice  as  well  as  the 
Extra-Class  Op. 

EXCLUSIVE  66  FOOT.  75  THRU  IOMETER  DIPOLES 

■  Alt  models  above  are  furnished  with  crimp /solder  tugs. 

■  All  models  can  be  furnished  with  a  SO  239  female  coaxial  connector 
at  additional  cost.  The  SO  239  mates  with  the  standard  PL-259  male 
coaxiar  cable  connector.  To  order  this  factory  installed  option,  add  the 
letter  'A'  after  the  model  number.  Example:  40-20  HD/A. 

■  75  meter  models  are  factory  tuned  to  resonate  at  3950  kHz,  (SP} 
models  are  factory  tuned  to  resonate  at  3800  kHi.  80  meter  models  are 
factory  tuned  to  resonate  at  3650  kHz.  See  VSWf?  curves  for  other 
resonance  data. 
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^Continuous  tuning  1,3—30  bAHz 
Forward  reading  rotative  output 
power  meter 

1 300  wait  power  capability 
Built-in  encapsulated  balun 
Mobile  mounting  bracket 
Ceramic  Rotary  Switch  ^-posi- 
tion 

Capacitor  spacing  1000  volts 
Tapped  toroid  inductor 
Antenna  inputs: 

a.  Coax  unbalanced  SO 239 

bt  Random  wire 

c  Balanced    feedline    75—660 

Ohm 
Sit"  w.  x  2W  h.  a  6"  d. 
'All    metal   black   wrinkle   finish 
cabinet 
Weight:  2Y*  pounds 


II* Ail  forward 
and  reflected 
wart  *  of  f  he 
lame  time 


READ  FORWARD  AND  RE- 
FLECTED WATTS  AT  THE 
SAME  TIME.  Tired  of  constant 
switching  and  guesswork?  Every 
serious  ham  knows  he  must  read 
both  forward  and  reverse  wattage 
simultaneously  tor  that  perfect 
match.  So  upgrade  with  the  Den- 
Tron  W-2  Dual  in  line  Wattmeter. 
S99. 50. 


Match  everything  from  too  to  MO 
with  the  new  tho-10 


AMPLIFIERS 

MLA-2500  Amplifier  (with  Built- 
in  Power  Supply)  ......  $£99.50 

MLA-1200  Amplifier  ,  .  ,  .  399.50 
AC- 1200  /   AC  Power  Supply  for 

M  LA- 1  200  .  ,  , 1  59. 50 

DO12Q0  /  DC  Power  Supply  for 

MLA-12O0 ,  199,50 

TUNERS 

MT-3000A  Tufiff  349.50 

MT-2000A  Tuner 199-50 

160  10 AT  Super  Tuner  ,  .  129,50 

Jr.  Monitor  Tuner    ,,.»,,,  79.50 

ANTENNAS 

1&0M     Mobile    Antenna   "Mobile 

Top  Bander"  (160  meters)  .  59.50 

Center  Feed  All  Band  Doublet 

Antenna .•,»••«..  24.50 

ACCESSORIES 

Big  Dummy  with  coolant     .  29,50 

W-2  Wattmeter 99.50 

160  XV  Transverter  "Top 
Bander"  ,  .............  249.50 


Mode]  333  dummy  loao  watt- 
meter Favorite  Lightweight 
Ponable-250  WATT  RATING  - 
Air  Cooled,  Ideal  field  service  unit 
for  mobile  2-way  radio  —  CB, 
marine,  business  band.  Best  for 
QRP  amateur  use,  C6,  with  zero 
to  5  waits  full  scale  low  power 
range. 
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High  Power  -  1000  WATT 
RATING  -  Oil  Cooled  -  model 
334  A  dummy  load  wattmeter. 
Our  most  popular  combination 
unit.  Handles  full  amateur  power. 
Meter  ranges  individually  cali 
bra  led.  Can  be  panel  mounted. 
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SPECIFICATIONS: 

•  Power  handling  capability  in  ex- 
cess of  3  KW  PEP 

•  Front  Panel  Antenna  Switch 
with  5  Antenna  Inputs  plus 
Tuner  bypass  position 

•  Built-in  50  Ohm  -  250  Watt 
dummy  load 

•  Dual  Wattmeters 
•Compact:  5V  x   14"  x  14'\  IS 

pounds 
•Continuous  Tuning    160-10  me- 
ters 

•  3  Core  Heavy-Duty  Balun 


160  XV  MARS  Dual 

Band 279.  SO 

100  ft*  2kw  300  Transmission 

'Im  1 1  1   tJ       *     «         4        r        i       |       *        ,       .        ,.        i       a       *>       I       p       *      *       ft         I    3#   J  V 

100  ft.  470  Ohm  Ladder 

Line  .  .  , .  .  ,  .  .  .  .  12.00 

1  Kilowatt  Balun  4:1  Chassis 

Mi  27  50 

3  Kilowatt  Balun  4:1  Chassis 

Mt 29.50 


Model  374  dummy  ioad  watt- 
meter —  Top  of  the  Line  -  1500 
WATT  RATING  -  Oil  Cooled. 
Our  highest  power  combination 
unit.  Rated  to  1500  watts  input 
(intermittent).  Meter  ranges  are 
individually  calibrated  for  highest 
accuracy. 
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THE       MLA2B00      SPECIFICS 
TIONS 

•  160  thru  10  meters 

•  2000+    watts  PEP  input  on  SSB 

•  lOOO  watts  DC  input  on  CW, 
RTTY,  or  SSTV  Continuous 
Duty 

•Variable  forced  air  cooling 
system 

•  Self-contained  continuous  duty 
power  supply 

•Two  El  MAC  B875  external- 
anode  ceramic  /metal  triodes 
operating  in  grounded  grid. 

•  Covers  MARS  frequencies  with- 
out modifications 

•  Harmonic  Suppression  better 
than  50  dB 

•Built-in  ALC 

•Built  in  RF  Wattmeter 

•  1  1  7V  or  234  V  AC  50-60  Hz 

•  Third  order  distortion  down  at 
least  30  dB 

•Frequency  Range:  1.8  MHz 
(1-3-2.5)  3.5  MHz  (3.4-4.6)  7 
MHz  (6.0-9.0)  14  MHz 
(11.0-16.0)  21  MHi  (16,0-22.0) 
28  MHz  (28, 0-30.0) 

•40  wans  drive  for  1  KW  DC 
input 

•  Rack  mounting  kit  available 
(standard  19"  rack) 

•  Size:    514'-    H   x   14"  W  x   14"  D 

•  Weight:  47  lbs. 


Wide  range  attenuator  —  Model 
371-1.  Seven  rocker  switches  pro- 
vide attenuation  from  1  dB  to  61 
dB  in  1-dB  steps.  Switches  are 
marked  in  dBr  1-2-3-5-10-20-20. 
Sum  of  actuated  switches  (IN 
position)  gives  attenuation.  With 
all  switches  in  OUT  position, 
there  is  NO  insertion  loss.  Atten- 
uator installs  in  coaxial  line  using 
UHF  connectors. 
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Model  331  A  transistor  dip  meter 
—  Portable  RF  single  generator, 
signal  monitor,  or  absorption 
wavemeter.  Lightweight  (1 
pound,  6  ounces  with  all  coils), 
battery-powered  unit  is  ideal  for 
field  use  in  testing  transceivers, 
tuning  antennas,  etc.  Can  also  be 
used  to  measure  capacity,  induc- 
tance, circuit  Q,  and  other  fac- 
tors. Indispensable  for  experi- 
menters, it  is  easily  the  most 
versatile  instrument  in  the  shop. 
Continuous  coverage  from  2  M  Hz 
to  230  MHz  in  seven  ranges. 
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Coaxial  antenna  changeover  relay. 
Model  377. 
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NEW:  The  Monitor  Tuner  was 
designed  because  of  overwhelming 
demand.  Hams  told  us  they 
wanted  a  3  kilowatt  tuner  with  a 
built-in  wattmeter,  a  front  panel 
antenna  selector  for  coax,,  bal- 
anced line  and  random  wire.  So 
we  engineered  the  160- 10m  Moni- 
tor Tuner*  lt*s  a  lifetime  invest- 
ment at  $299.50. 


Meet  the 
SuperTuner 


MEET  THE  SUPER  TUNER 
160-10  AT.  The  Den  Tron  Super 
Tuner  tunes  everything  from 
160-10  meters.  Whether  you  have 
balanced  line,  coax  cable,  random 
or  long  wire,  the  Super  Tuner  will 
match  the  antenna  impedance  to 
your  transmitter.  All  DenTron 
tuners  give  you  maximum  power 
transfer  from  your  transmitter  to 
your  antenna,  and  isn't  that 
where  it  really  counts? 
1     KW    MODEL    $129.50. 


Model  372  CLIPREAMP,  Get 
maximum  legal  modulation  with- 
out danger  of  splatter. 
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HI     PATCH 

Universal  hybrid  coupler  II  phone 
patch.  Model  3002W  and  model 
3001 W+  The  hybrid  circuit  pro- 
vides for  effortless  VOX  opera- 
tion of  the  phone  patch.  A  built- 
in  Compreamp  speech  preamph- 
fier/limiter  (in  Model  3002W) 
increases  the  level  of  weak  phone 
signals  and  also  prevents  over  mod- 
ulation when  the  local  telephone 
is  used  as  the  station  microphone 
(The  Compreamp  also  function! 
as  a  preampljf jer/limiter  with  thi 
station  microphone,  if  desired*) 

Model  300  2W  with    Compreamf 

$125,00 

Model     300     1W    without     Com 

preamp  $85.00 


Model  359.  Increase  your  trans- 
mitter's effective  speech  power  up 
to  four  times,  This  two  stage, 
transistorized  Audio  Preamplifier/ 
Liimiter  can  be  used  with  all  types 
of  transmitters. 
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2-meter  mobile  AT- 200  Ai 
tenna  Matcher.  Use  your  ca 
AM/FM  antenna  for  your  2-met 
mobile  rig.  Tunes  from  the  fro* 
pan**  I  for  max.  output,  mi 
VSWR  IL2;1  or  less  for  most  c 
antennas).  $24.95 
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$69.95 

Two- way- radio  haadsat  with  superior  flctollty 
Elect  rat  Capacitor  boom  microphone  am) 

palm  held  talk  switch. 

FOR  BROADCAST-QUALITY  TRANS- 
MISSION AND  RECEPTION  KOR  BOTH 
MOBILE  UNITS  AND  BASE  STATIONS 

■  Buum -mounted  el*ctr*i-c-apacilor  micro 
phon#  delivers  fturiio-quaLily .  undiatorltd 
voice  re  production.  Variable  gain  control 
let*  you  adjust  for  optimum  modulation 

•  Cushioned!  earaup  lets  you  monitor  in 
privacy  no  Fpeefcer  blare  to  disturb 
others  Blocks  out  environmental  noise*, 
loo   Made  oT  unbreakable  ABS  plutic. 

•  Headband  self -ad  justs  Tor  comfortable1 
wi'iir  over  long  Hours.  Spring-flex  king*? 
I- -i*  you  dip  headset  on  and  off  with 
just  one  hand  Reversible  far  right  or  left 
ear 

•  Headset  can  be  hung  on  standard  micro 
phone  clip, 

■  Compact  palm-held  talk  switch  lets  you 
keep  both  hands  on  the  wheel  for  safer 
drifting.  Made  of  unbreakable  ABS  plastic, 

•  Built-in  KBT  transistor  ■mpHfier  adapU 
microphone  output  to  any  transceiver 
impedance. 

•  Compatible  with  moat  two-way  radios  in 
eluding  4  0- channel  CB  units 

■  Built  in  Valero  pad  for  easy  mounting  of 
the  talk  switch. 

•  Made  in  U  S.A. 

SPECIFICATIONS 

Earphone  impedance 

and  type;  8  ohmsh  dynamic 

Microphone  type:   Elect  ret  capacitor 

Microphone  frequency 
response: 

Amplifier  iyp* 


200-6000  Hi 

FET  transistor, 
variable  gain 

7 -volt  Mai  lory 


Amplifier  ban  try 

power:  TR-17S 

Switching:  Relay  or  electronic 

10EAL  FOR  EVERY  TWO-WAY  RADIO 
(  UMML  MCATIONS  NEED    .. 

CB  opera  la  rs  •  Amateur  radio  operators  * 
Police  and  fire  vehicles  •  Ambulances  and 
emergency  vehicle*  ■  Tax  it  and  truckers  • 
Marine  pleasure  and  work  boats  •  Con- 
struction and  demolition  crews  •  Industri 
al  communication*  *  Security  patrol*  ■ 
Airport  tower  and  ground  Crews  *  Re- 
mote broadcast  and  TV-camera  crews  • 
Foresters  and  Tire -watch  units  *     


6TantsaX£ 
now  »n 

pgQGRfS^ 
GlSNTSJffE 

•Sees 


The  Bencher  Ultimate  Paddle  ,  .  , 
a  dual  lever;  iambic  keyer  paddle 
that  will  increase  your  speed, 
accuracy  &  operating  comfort, 

•  ADJUSTABLE  CONTACT 
POINT  SPACING  —  Precision 
screw  adjustments  on  each  set  of 
contacts  make  exact  settings  easy. 
Contact  posts  are  split  and  locked 
by  set  screws,  eliminating  the 
need  for  lockouts, 

•  WIDE  RANGE  OF  TENSION 
ADJUSTMENT  —  Tension  on  fin- 
ger knobs  is  maintained  by  a  long 
expansion  spring.  Dual  screw  ad- 
justments adjust  spring  tension  to 
match  your  "fist.** 

•  SELF  ADJUSTING  NEEDLE 
BEARINGS—  Keying  shafts  pivot 
in  nylon  bearings  that  "float"  on 
machined  brass  fittings.  Spring 
tension  prevents  free  play  and 
slop;  eliminates  contact  bounce 
and  backlash. 

•  SOLID  SILVER  CONTACT 
POI  NTS  —  The  contact  points  are 
soiid  silver  for  a  iffetime  of  flaw- 
less keying, 

•  PRECISION-MACHINED  COM- 
PONENTS —  Main  frame,  contact 
posts,  spring  post  and  bearing  ring 
are  all  machined  from  solid  brass 
.  ,  .  polished  and  chrome  plated 
for  durability  and  rich  appear- 
ance. The  Bencher  Paddle  looks  as 
good  as  it  works! 

•  HEAVY  STEEL  BASE;  NON- 
SKID  FEET  -  Finished  in  an 
attractive  black  wrinkle  finish 
(chrome  plating  optional),  the 
base  measures  9,5cm  x  I0\2cm  x 
1,3cm  thick.  It  weighs  1  kilogram, 
and  with  its  non-skid  rubber  feet 
is  as  solid  as  a  rock. 

Model  BY1  Standard  Black  Base 
.  .  .  $39.95.  Mode*  BY  2  Polished 
Chrome  Base  .  .  .  $49,95. 

Benchojnc 


MICROWAVE    MODULES 
TEXAS  RF 


AMPHENOL 


UuNKEP 
flAIVO 


PP-1  pp.2 

M  series  is  for  mounting  to  sur- 
faces inaccessible  from  the  rear 
(walls,  mobiles,  systems  interface, 
panels,  test  equipment),  K  series 
is  self-contained  with  a  relay 
inside  the  encoder.  When  keys  are 
pressed  contact  closer  occurs  with 
a  2  sec.  delay  (adjustable).  Cor> 
tacts  are  rated  at  110  mA  @  28 
volts  switched,  500  mA  carry, 
PP-2K  contains  delay  exclusion 
for  the  fourth  column.  However, 
by  jumping  OS,  4th  column  is 
restored.  Unit  ts  operable  from 
4.5-60  volts  at  temperatures  from 
0°  140°  F,  Output  level  will  drive 
any  transmitter  or  system.  Adjust- 
ab  e  output  level  is  controlled 
with  an  extremely  stable  multi- 
turn  tfimpot,  w/access  from  the 
front  of  the  encoder  (not  behind), 
saving  time  for  level  setting, 
which  amounts  to  hours  when 
involved  w/a  system. 
PP-1  $55  (12  keys),  PP  1m  S55 
(lettering  optional  add  SI).  PP-1K' 
$66  PP-2  $58;  PP  2m  $58  (let- 
tering optional  add  $1),  PP  2K 
$69  PP-1A  $68  Ifor  standard 
comm    hand  held). 


<pipo  Communications 


MtCHOVVAVt    MODULI  Li 
HIQH     PEflFGFtMANCE     UNITS 
FOR  1*4,  *32  al>i1   1296  MM* 

14*      MHZ      WMJSFfT      CON* 

VEHTIH   -  MMC  144/28 

Wrtfi    rjj^    dove  tad   aat*  M«*an 

i.F.  ouivwi  fr*cru*ncv'  3S-30  Mm 
TypE*  gam    M  oH 

Ouprtniwl  mixmiuni  n0i|*fifliMB    2.5  dS 

Tvpk.pl  imapr  r»jaL  Hum  €5  l(B 

CryiuJ  uitiJIartjr  HrwuHPitV      11B  MHt  iMAil  cOniFOlNd) 

Maximum  fraquancv  orrbr  ■[  144  MHi:  3  KHl 

'{kmt  Pfqulnminti      t?  volt*  DC  -'-35*t  **  *Q  mA 

Omar  IF,  ouipui  fe  mumciii  awailataa 

1ZU    1416.  13  20    J*  26  MH| 


144  mmz  UQifET  can- 
vcnTtn  -  wuc  14472a  10 

SlFrtkar  H)  «■•  MMC 144-78.  ihft 
unit  <*alm«s  a>i  ««JiMla*lal  116 
UHf  buff*f  amoimpi  to  pravidi  a 
IncaJ  o*<  lllBi&r  itQnal  iuitntilp  tor 
dinitDI*  *J". 

144    MHZ     OOUflkS     CON  VI « 
SlOfc    UOSFfT   COhV^RTCfl    - 
VMCl*a/Z  -  MMC1**M 
This   „<Hi   Im  tan*   Ifciriull   Bfr 
mart   t#i*  ■*quirBm«rti   Utr  a  <0» 

»«TT»"       >,4II.*Mb      fo»      I'Vt     witt>      '* 

■luvbti  ha  >  ma  twti*   (Mrtorminc  p 
■  i  laiHBr  ti  actinic  im 
Inpui  ir«niJBrtLV     \A4   146  MKJ 
\,P,  output  fliquirklH  avallaiiU    3-4,  4-0  MHi 
OuitUtDr  Iraquuricv      f\   MHjlJ4MH((H, 
7QWHi  l4-G  MHi  if\ 

VktMirrwn  titquirxr  WIO*  *t  14*  UHi    J^H; 
T  tcHc"  bbua    30  dfl 

GutrHiliM  *lBiEJTti4i#M  nam  r«fgc*    2.5  dH 

^±25%H 


a    1}  -oils  DC 


3D  m* 


144   MM?  DU4L  OUTPUT  MOS 

FET       I*  «f  AMP  LI  Fl$M 
M  MA  144 

frili     twfl  itafl*    rtiuHHT    p#**mnli- 
f««r  INai   (WO  MIHiH  l«Jlat«d  9"f 
outij  for  l»a[i  rtfl  two  rfJCO^W  Id* 
■rpaprtfMi 
irupwl  T»«^«rcv     tU1*6WHl 

tf>D>(»K   iaa* 

(Voara^1a«d  m*a^«nuF*i  Pkmfi  Itfwt*.  2  6  46 
Han<2>p-<n* :  5  M*+|  *T   3  dp .  ■  VHjh  -10  dB 
<>ww  ■«M«w«rt*#rtti     12  «»OlTl  PC  -25%  »i  ?5  m4 

432"       MHZ       MOBF€T       CO»* 
VERT  En        FUtMC437/144 

Trtn    Hf   *(npJ | Pi m  l  *ntl   a   Miiir-t 

•Ad   hn«*  t'CT*fls»^'*u*i  thi'H 


>MHithl4y«hcv      m^UyHl 

l+lfi7    laVaO.      21V30,      144-1 4« 

MMi 

TvPi^l  m*"-  36aB 

OMAr«nta«il  ma«imufti  OOlltt  ItttUtfT  3.-B  riM 

Crvilal  otrlll^tDT  lTpqp>#nty;    Ul  !   MMj  <ag  .10  MHl  \P) 

[lanar  uiiiiTTDllaiiP    196  MHl  1144-146  MHs  IF) 
Ma^inr«Lir»  P* tquoncy  appo<  if4ljMHi    r,  Hhtz 
•9«aa  paaulrBFrrarprt     C  rfltiDt  *SMi  45  mA 


19S      MMT      COUVCRTEft       - 

UMC    iT-WTa   -    M44C1394/144 

A     Hryerjd     npjq     rflKlt      *n*      ■ 

ntuchtd       O*'       9f       "(:::«"■ 

■  1i6dB».   *<„Miaj  •  diial  «#1*  mDi<*l 

^Fh  amplJf<at. 

Input  rratiiiPfirY.    I  ZU ft  1298  MH# 

l.r.  nuipi.il  fr'SquancLaa  avafelaUll    26  3Q.  144  145  MHi 

fypical  *»iti     25  At 

Guwvuwii  msnimym  noita  fr(ju'»    6.5  dt 

C'VTtal  oKillatOr  tUgm^      10 1  6*5  VIHi  i  J*30  MHi  |F1 

(tn  c«Kreti«tf)    W  Uhj  |  iu  f«e  »>f  r 
Maiirtrw^fta^MntT  nivri  1 2*6  MHr    2l>«Hl 
Ptiww  raQudfapnaMHi.    I  7  »*Ju  OC  -25%  ■!  Qb  i*iA 
Canrwitri    5&  o*ifh  B*<C 


TRANSVEHTERS: 

MMT  144/26 . 

.  ,  198.95 

MMT  144/50 

,  ,  198,95 

MMT  432/28S  , 

.  .  259.95 

MMT  432/50S 

.  .  259.95 

MMT  432/1445 

.  .  298.95 

RECEIVING  CONVERT! 

,  .  .  55.95 

MMC  1 44/28  LO    

.  .  .  60.95 

MMC  432/28S 

,  .  .  65.00 

MMC  432/144 

,  .  ,  65.00 

MMC  1296/28 

,  .  ■  71.95 

MMC  1296/144 

.  .  .  71.95 

VARACTOR  TtPLER: 

MMV  1296     

,  .  ,  81.50 

ATTENUATORS: 

l¥l   aMh    I^A           1      hJf      m         U        a      p>       6      «       t        UM         ft      *      * 

.  .  .  16.00 

TEE/AX  JL 


Putopl  Pondinfl 


M«»i   SW-SOOO 


Coax 


TEE/AX 
Toggle    Switch 


-    $39.95 


•  All   brass  construction  •Teflon 
insulated     •    Captivated    internal 
contacts  •available  in  UHFr  BNQ 
N,    E,    all    series.    •    52    Ohms    • 
SPOT,  DPDT  •Power  1   KW 


SCS 1X5  11  —  BKC  CONNECTORS 
AmpbciKiVi   B?*C   fcoja^clon  at*  udjlD^  tkflilwvigtoi, 
*4*lherpra0f   eoniw^lprr    "tlh   b»Tonn   *ft»n   for 
ujii*ra.  dija-  u  bum  *frplil*tmltotU- 

SbeDi..  coupUXaf.  fine*  «M  male  contact*  m 
j4.iu lately  rttichinod  ttom  t»TM*.  Sprfngt  in  made  ^f 
Litry Ilium  I'npper,  All  piru  m  turn  are  ASTRO- 
platedt^l  lo  fivi  Vou  ci^pnDiitaii  lhal  can  tnkf 
c-iiiitjiii  i^ndlintf.  hiih  **mp*tiHU|*i  ud  riaUt 
abrutaiL, 


TEEAX.  INC 


DfC  BVLKMEAP  RECUr 
TACLE  31-221'UA  UC-lOM 
Mtlcs  »'ilh  oat  BNC  plMV- 
tt«c«pi4clr  if*n  b#  mounlrd 
Into  pMnrtft  up  to  104"  thick 
fl.2o 

BNC  tM)  TO  VHF  iP)  APAP- 
TF.R  30V-S900-31&  UG  2Sft 
AaApIs  aflf  BNC"  |a.ek  to  »jiy 
UKFplujL  iJ.t3 
UOL'tlL-t;  UATE  ADATTEK 
S3-i"T-J*i  Both  c^ufiUnf 
nntx  in  ftw*  tltrtunj-  Con- 
nects 2  female  nunponrnl* 
12.72 

JACK  AllPATER  *l.&6 
AU-1U2  -3Sft  AdapLI 
H3-15P'3S^  to  Motors*  itsw 
autu  inbrtnt  jack  «r  pin  lack. 
PANEL  HECEPTACVl 
»3  1H-3HJ  SOXM  MounU 
with  4  Uttetvrri  in  tt/UT 
diameter  bwle  *1  1" 
PANEL       RECEPTACLE 


BNC«F?  TO  UHF  iM}  ADAf- 
Ttl       3l-92*-3«*      UG-271 
A dao u  anv    BSC   plus  to  ant 
UUFiack   $2.39 
rVSH-OM 

rt,J  !*SP-3J1S  Feature*  in  un- 
Ihrfindrd,  <t»nn8V  theJJ  lo  puah 
Til  on  female  cunfterl^Ti. 
■  221? 


LIGHTNING  AKRESTOH 
aT^LOi-aHJ  tlirmneirt  jtattf 
buitdrvp  fn»lfl  »itirnna.  Pro- 
trcll  1FOUI  trainable  equipment 
•  Kiinil  lijchtnmE  rt4.m#RP 
S4.A0 

BNC  PLtKf  ai'DU2-^Hr>  UG. 
8#  C«*mflfinnlv  il«4  for  com- 
muDJcalKint  ini«iUi«  1**4 
cabkra.  For  »G  Ej!i  U  «  RG 
M/Ucablea  *i.5* 
SNC    STRAIGHT    ADAPTEK 

ji  irs-jas  IG-9H   t  9:32" 

ionfl,,  aUowi  lenCtn  uf  cahlei  Up 
bf  }Dined.  Mates  with  BNC 
pIuks-  f-2,  U'- 

BNC  PANEL  RECEPTACLE 
JI-003-3RH  1/G-2S0  MaunU 
with  4  faatenen  In  23/64" 
4t«m«icr  h*>k  *i  T4 


in  kintle  2L/32"  diamrtrr 
hole.  Knurled  lock  nula  pre- 
v«nt  laminf-  ii.Bfl 
PNC  ANGLE  ADAPTER 
31-003-Mi  UG-30S  AdapU 
■Bf  BNC  Plu*  tor  nabi  ana> 
lama.  S4.il 

IIC  Tfl  A  DAP  TEH 
ai-OOH-aA^  UG-2T4  Adapts  % 
BNC  p]u*i  in  31  -003-3 B 5  or 
other  female  BNC  type  recap- 
Lehle.  S4,ftG 


DG-TSft 


ITC-XT3 


i7i-IO&-3Bl 


G0» 


UCrAB 


ue^eiw 


ip^ 


uG-n« 


CI*- 


sou«« 


yi 


I     ,*C£ 


UG^24 


PL  259  .  .  ,  9CW  UG-175  (Adapter 
for  RG  5SU)  .  .  .  25«/ 


Model  MIS 

Nemarc  Auto  Console  Model  M-1 

•  Universe!  mount  for  CB  and 
amateur  radios,  tape  players, 
AM  Si  FM  tuners(  Sr  scanners. 

•  Sculptured  design  for  "original 
equipment"  look, 

•  Low  profile  tor  non-sfip  mount- 
ing. 13-1/2"  x  10  1/2"  x  &-6/S" 
high, 

•  Easy  to- install  &  remove  for 
theft  protection. 

•  Tough  unbreakable  copolymer 
with  rich  brown  textured  finish, 

•  integral  cup  holder  end  coin 
tray. 

•$14.95 

Auto  Console  Model  M-1S:  Same 

features  as  above  model  PLUS; 

•  Specially  designed  3"  *  5"  oval 
speaker  for  voice  communica- 
tion. Frequency  response:  150 
hz-7  Khz+  voice  coil:  9/1 6f* 
diameter. 

•  $19.95 


fefTjorc 


Tufts  Radio  Electronics  •  (617)  395  8280 

TC-17 


ARGONAUT,  MODEL  509 

Covers  all  Amateur  bands 
1CVS0  meters.  9  MHi  crystal  fil- 
ter. 2,5  kHz  bandwidth.  1*7  shape 
factor  ©  6/50  dB  points.  Power 
required  12-15  VDC  @  150  mA 
receive,  300  mA  transmit  at  rated 
output.  Construction  aluminum 
chassis,  top  and  front  panel, 
molded  plastic  end  panels.  Cream 
front  Panel,  walnut  vinyl  top  and 
end  trim.  Size  HWD  AW  x  13"  x 
T\  Weight  6  lbs, 

LINEAR    AMPLIFIER,    MODEL 
405 

Covers  all  Amatp^  pands 
10-80    meters,     50    y>t     vOutput 

power.  contfnuoti^/^/v^ve'  ^F 
wattmeter  SW  P/i^5/r  Power  re- 
quired 12-15>^0^/&>  B  A,  max, 
Constructi^^J^Xriinum  chassis, 
top  sndV^jJ^/f  panefH  molded 
plastic^^ft/^anets.  Cream  front 
ut  vinyl  top  and  end 
HWD  Ay."  x   7"   x  8'\ 


TRITON  IV  Digital  Model  544 
The  new  ultra-modern  fully  solid- 
state  TRITON  makes  operating 
easier  and  a  lot  more  fun,  without 
the  limitations  of  vacuum  tubes. 
For  one  thing,  you  can  change 
bands  with  the  flrck  of  a  switch 
and  no  danger  of  off- resonance 
damage.  And  no  deterioration  of 
performance  with  age.  But  that's 
not  all.  A  superlative  8-pole  i-f 
filter  and  less  than  2%  audio 
distortion,  transmitting  and  re- 
ceiving; makes  it  the  smoothest 
and  cleanest  signal  on  the  air.  The 
TRITON  IV  specifications  are 
impeccable.  For  selectivity,  sta- 
bility and  receiver  sensitivity.  And 
it  has  features  such  as  full  CW 
break-in,  preselectable  ALC,  off- 
set tuning,  separate  AC  power 
supply;  12  VDC  operation,  per- 
fectly shaped  CW  waveform, 
built-in  SWR  bridge  and  on  and 
on. 


panej 
trr 


ififlr 


TEN-TEC 


Weight  21/*  lbs. 


KR20A  ELECTRONIC  KEYER 

A  line  inairumcnt  for  ail-*  round  huh  perfor- 
mance electronic  key 4 Og  Puddle  ■clujiLLOh 
force  ii  faciory  nrjjueted Tor  rythmic  *mouth 
krying.  Contact  adjustments  on  front. 
Weifibunn  factor  factory  i*L  lor  optimum 
tmooLhnefct.  and  arttculation,  Ov*r-rid# 
"ttratcM  fcry"  conveuK-nlly  located  for 
ttxipb&iu.  QHS  tending  or  tufie-up.  fteed 
rrl*y  output.  Side-ton*  trneratoi  with 
adjuslabl*  level.  Self-com^le-lmg  characters. 
Plug-in  circuit  board  For  L 17  VAC,  50-60 
Hz  or  f5'14  VDC.  FLniihcd  in  cream  and 
walnut  WnyL  Price  *69.!S(l 

KKVA  ELECTRONIC  KEYER 

Stmilar  to  KK4J0*A  but  without  ndr-tone 
ntcillii or  or  AC  power  lupply,  Ideal  tot 
portable,  mobile  or  £uc*d  «t»tion  A  jreat 
valut  thai  will  give  yean  of  tiwubleEree 
irrvicr  Housed  in  an  attractive  ease  wiih 
cream  front,  walnut  vinyl  lop.  For  6-14 
VDC  operation.  Price  *39,S0 

KH  l-A  DELUXE  DUAL  PADDLE 

Paddle  uascmbly  ti  thai  used  in.  the  KB 50, 
housed  in  an  attractive!  formed  aluminum 
case.  Price  $35 .00 

KK2-A  SINGLE  LEVER  PADDLE 
For  her  in*   conventional  "TO"  or  discrete 
character  key  en,   ai   used  in  IHe   KR20-A 
Price  417  OO 

KR50  ELECTRONIC  KEYER 

A  completely  automatic  electronic  heyer 
fully  adjustable  to  yau*  operating  alvk  and 
preierencet  speed,  touch  and  writ  hung,  ttn' 
ratio  of  the  length  of  ditt  ■nd  dahi  to  the 
tpace  between  them-  Self-f nntrolled  kejfflf 
to  mm  mil  your  thought*  clearly,  articu- 
lately   and    alenovt    effonlew.    The   jambta 


(squ«f/p)  feature  allows  ihr  insertion  of  dll» 
and  daha  with  perfect  timing 

Mfimmes  prnvuled  for  both  dlts  and 
dans  but  either  may  be  di'fentad  by  switches 
on  the  rear  panel.  Thus,  the  KK5U  may  be 
operated  as  a  full  iambic  (squeeze)  keyer, 
with  a  aingle  memory  pr  ill  conventional 
type  Iteyer.  All  chafacten  are  aeir-complel' 
mg-  Price  II  10.00 

SPECIFICATIONS 

Speed  Ranee:  6-VO  w.p.m 
Weighting    Ratio    Ranfe:    SO%  to    150%   of 
ctatalcil  dn  leoicth. 

Memories^    Dlt   and   dah.    Individual   defeat 

switches. 
Paddle  Actuation  Force:  5-&0  gnti- 
Powei    Source:     117VAC.    50-60    Hi,    6-14 

VDC- 
Finish     Cream  front,  walnut  vinyl  lop  and 

side  panel  trim. 
Output.   Reed  reliy.  Contact  rating  IS  VA. 

400  V.  max. 
Paddlei      Torque    drive    with    hall    hearing 

pivot- 
Side  tcme:  &00  Ji*  ton*. 
AdjllSkl.thlr  output  to  1  volt. 
Si?e  HWD:  2W*  X  &W  *  »W 
WeifhL:  l^lba, 

KR50 


FIRST   WITH  SSB   HF    DIGITAL 

TUNING,  IS  ONLY  THE  BEGIN- 
NING OF  WHAT  THE  AMA~ 
TEUR  GETS  FROM  THE  ClR 
ASTRO  200 A. 
Standard  Features: 
Electronic  Tuning  /  All  Solid 
State  /  Digitally  Synthesized  / 
200  Watts  PEP  Input  /  Full  RF 
Filtering  /  Digital  Readout  /  Noise 
Blanker  /  Squelch  /  Variable 
Speech  Processing  /Full  Metering 
/  WWV  Receiver  /  VOX  /  LSB- 
USB-CW 

The  heart  of  the  A3TRO-200A  is 
the  frequency  synthesizer.  The 
latest  in  phase- lock- loop  technol- 
ogy is  incorporated  to  provide  the 
built-in  versatility  of  all  electronic 


tuning,  crystal  frequency  stability 
at  each  frequency  of  operation, 
and  over  40,000  HF  channels 
displayed  in  100  Hz  increments 
,  .,  ^50  Hz  tine  tuning  for  con 
tinuous  ham  band  coverage. 

Each  circuit  board  is  "bakeoV 
in1*  for  over  100  hours  prior  to 
installation  in  the  transceiver 
assembly, 

Discover  the  ease  and  accuracy 
of  electronic  tuning,  Calibrate  all 
bands  with  WWV  at  the  turn  of  a 
switch.  Lowest  frequency  drift, 
with  no  VFO  to  calibrate.  Only 
2.S"  high  x  9.5"  wide  x  12,3" 
deep,  Ideal  for  mobile  use  or  with 
accessories,  provides  complete 
fixed  station  operation.  Price 
$995l00. 

Accessories  AC  Power  supply 
Si  35.00.  Speaker  in  cabinet 
$29,95,  Station  operating  console 
with  phone  patch,  24  ht\  digital 
clock,  speaker,  10  min.  timer 
$29  5,0  0,  Desk  microphone 
$38. 0Q.  Mobile  mount  $12,00. 
Mobile  mic  Si 5. 00,  400  Hz  nar- 
row band  CW  filter  $50.00, 
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ACCESSORIES 

Crystal  Cal i bra  tor 

Ammeter  for  Models  251,  252G.262G   ...... 

CW  Filter,  for  Model  509 

Crystal,  for  Models  540,  544 (  29,0*29.5  M  Hi  . 
Crystal,  for  Models  540,  544,  29,5-30,0  MHz  . 

Microphone,  Ceramic  w»  th  plug   , . , 

One-Sixty  Converter,  for  Models  540,  544  , , . 
Crystal  Oscillator,  for  Models  540,  544  ,..,.,., 

Remote  VFO,  for  Modeis  540,  544 

Digital  Readout/Counter,  for  Mode*  540 

CW  Filter,  for  Models  540,  544 

Noise  Blanker,  for  Models  540,  544 

Crystal,  for  Model  570,  21.0-21.5  MHz 

Crystal,  for  Model  570,  28.0*28.5  MHz  , . 

Crystal,  for  Model  570,  28.5-29.0  MHz  .. 

Crystal  Calibrator,  for  Model  570 

*>nap-up  Legs,  per  pair »__»*  »*»»**••■•* **««••• 
POWER  SUPPLIES 

117  VAC,  13  VDC,  1  A 

Same  as  Model  210,  but  1 15/230  VAC 

1 17  VAC,  13  VDC,  9  A , . . . . , 

Same  as  Model  251 ,  but  1 1 5/230  VAC 

117  VAC,  13  VDC,  18  A , 

Same  as  Model  25 2G,  but  1 15/230  VAC 

Same  as  Model  252G,  with  VOX  &  speakers  , , , 
Same  as  Model  262G,  but  1 1 5/230  VAC 

LINEARS  AND  TRANSCEIVERS 

Argonaut  Transceiver,  SSB/CW,  5  W.  3.5-30 


$29.00 
.  14.00 
.  29.00 
..  5.00 
..  5.00 
.29.50 
,97,00 
.29,00 
169.00 
197.00 
.  25,00 
.  29.00 
,.  5,00 
5,00 
..  5.00 
.  29.00 
.,1.00 

.30,00 
.  35,00 
.  85.00 
.92.00 
109.00 
1 16.00 
139.00 
146,00 


359.00 

699.00 

869.00 

299,00 
399.00 


Triton  [V,  SSB/CW,  200  W.  3,5-30  MHz  .... 
Triton  IV,  Digital,  SSB/CW,  200  W.  3.5-30 

MHz 

Century /21  (  CW,  70  W,  3,5-30  MHz    .  , 

Century  21 ,  D kji tal    

KEYERS 

Single  Paddle,  for  Model  570  only 29.00 

Paddle  Assembly,  Dual   35.00 

Paddle  Assembly,  Single  ,,,... 17.00 

Single  Paddle  Keyer,  6-14  VDC 39,50 

Single  Paddle  Keyer,  1 17  VAC/6-14  VDC 69.50 

Ultramatic,  Dual  Paddle,  117  VAC/6^1 5  VDC  .1 10,00 


THE  SURPRISE  OFTHE  CENTURY 
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Century  21,  the  exciting 
70-wati,  S^band  CW  transceiver 
that  surprised  everyone  with  its 
super  performance  and  low  cost, 
has  another  surprise  for  you,  A 
second  model  with  digital  readout 
(and  a  mod  kit  for  those  who 
would  tike  to  convert  their  dial 
model K  Both  Models  570  and  574 
have  the  same  unique  circuitry 
that  has  won  raves  from  everyone 
—  both  have  the  same  line  fea- 
tures: 

•  Direct      Frequency      Readout 
{Model    574:5    red    LED    digits, 


0.3"    high,  accurate   to  nearest 
kHz,  Model  570:  marked  in  5  kH 
increments  from  0-500  kHz,  MH 
markings  for  each  band  display ec 
tuning  rate  typically  17  kHz  pt 
tuning  knob  turn. 
•Full      Break- In     •     Full     Ban 
Coverage  on  3.  5,  7.  14,  21  MH 
Bands,  1  MHz  on  28  MHz  Band 
70    Watts    Input    *  Total    Soll< 
State  *  Receives  SSB  and  CW 
Receiver   Sensitivity    1   /iV   •  li 
stant  Band  Change.  No  Tune-up 
Offset     Receiver     Tuning     • 
Position  Selectivity   *  Adjustab 
Sidefone   Level   •  Linear  Crystc 
Mixed     VFO     •    Overload     Pn 
taction     •    Built-in     AC     Pow 
Supply  •  Black  &  Gray  Styling 
HWD:    r>1/BT    x    12-1/2"   x    12 
IS  1/2    lbs.    •    Matching    Acc< 
sories 


•ALL  THE  ROCK-CRUSHING 
POWER  YOUR  LICENSE  AL- 
LOWS —  on  all  modes  — 


BANDGHANGE 

ell  the  way  from 

meters,    with   the 


•  INSTANT 
'NO-TUNE-UP' 
10   through  80 
ALPHA  374A? 

•COVERAGE  ALL  THE  WAY 
DOWN  TO  150  METERS  with 
the  smooth-tuning,  extra-rugged 
ALPHA  76 A  powerhouse? 

•  CRISP,  PENETRATING 
"TALK    POWER"    -    as  much   as 


10  dB  extra  to  'punch  througf 
with  ttie  ALPHA/VOMAX  sp 
band  speech  processor? 

•  THE      PROTECTION      OF 
FACTORY    WARRANTY    TH/ 
RUNS   A    FULL    18   MONTHS 
six    times    as    long    as  competiti 
units?    [ETO   tries  to   build  eve 
ALPHA     to     last    forever  4  4  .  a 
we're    making    progress:    not   o 
single     case     of      ALPHA      76 
77DX,     or     374A     power     tra 
former  failure   has  ever   been 
ported!  J 

•  ALPHA  76A  -  $1195J 
ALPHA  77DX  -  $3295,* 
ALPHA  374A  -  $1595.00, 


EMftfeU**,   l"FCMitaiOOtCJL|    CTftlTlCW    riK 
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Vibroplex  Ep 


THE  IMPROVED  "ORIGINAL" 
VIBROPLEX.  Suitable  for  Ah 
Classes  of  Transmitting  Work 
Where  Speed  and  Perfect  Morse 
Are  Prime  Essentials,  This  great 
new  Vibroplex  is  a  smooth  and 
easy  working  BUG.  It  has  won 
fame  on  land  and  sea  for  its 
clarity,  precision  and  ease  of 
manipulation.  Can  be  slowed 
down  to  10  words  par  minute  or 
less  or  geared  to  as  high  rate  of 
spaed  as  desired.  Maintains  the 
same  high  quality  signal  at  what- 
ever speed,  insuring  easy  recep- 
tion under  all  conditions.  Weight 
3  lbs.  Soz. 

OeLuxe  —  Chromium  base  and 
top  parts,  with  jeweled  move- 
ment. $59.95 


THE  "LIGHTNING  BUG" 
VIBROPLEX  High  Quality  Sig- 
nals at  All  Speeds,  Flat  pendulum 
model.  Weight  3  lbs,  8  oz.  Stan- 
dard —  Polished  Chromium  top 
parts,  grey  base.  $49,95 


THE  "CHAMPION"  VIBRO- 
PLEX 

Weight  3  lbs.  8  oz.  Without  circuit 
closer.  Standard  finish  only.  Chro- 
mium finished  top  parts,  with 
grey  crystal  base.  $46.50 


/IBRO-KEYER 
3ver  the  vears,  we  have  had  many 
equests  for  Vibroplex  parts  to  be 
ised  for  construction  of  a  keying 
noc  danism  tor  an  electronic 
ransmitting  unit.  This  beautiful 
nd  most  efficient  "Vibro  Keyer" 
i  ideal  for  this  job, 

eatures  of  the  "vibro* 
:eyer" 

1  Beautiful     beige    colored    base, 
ze     3  V     x     4fc'\     weight     2!4 

ounds 

'Same   large  size  contacts  as  fur- 

ished  on  Deluxe  Vibroplex. 
Same     main    frame    and    super 
nished    parts    as    Deluxe    Vibro- 
ex 

Colorful  red  finger  and  thumb 
eces. 

Has  the  same  smooth  and  easy 
aerating  Vibroplex  trunton  level 
A  real  "Gem"  adjustable  to  suit 
sur  own  "taste" 

andard  -  $46.50;  Deluxe  Finish 
58.  50 


rhere's 


ike  it 
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\DIO  AMATEUR  CALlBOOK 
There**  nothing  like  it!  Foreign 
dio  Amateur  Callbook  OX  List- 
is  —  $13.95;  United  States  Call- 
Ok  -  All  K&W  Listings  - 
4,95. 


Ha  SSK  !  S319S 
N»   SSX  ICF^Chrp 
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NYE  VIKING  SQUEEZE  KEY 

Extra-ionfu  finger-fitting  molded  paddles  with 
adjustable  spring,  tension,  adjustable  contact 
spacing.  Knife-edge  beatings  and  extra  largo, 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feet.  Base  and  dust  cover  black 
crackle  finished.  SSK-t  —  $23.45. 
SSK-1CP  has  heavily  chrome-plated  base  and 
dust  cover.  Price—  S29.45 

You  get  a  sure*  smooth,  Speed-X  model 
310-001  transmitting  key,  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2**  speaker,  all  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet.  Operates  on  standard  9V  transistor  type  battery  (not 
included),  Price—  SI 8,50 

PHONE  PATCH  Model  No.  250*46-1  measures  6-1/2"  wide,  2-1/4" 
high  and  2-7/8"  deep.  List  price,  $36.50.  Model  250-46-3.  designed  for 
use  with  transceivers  having  a  built-in  speaker,  has  its  own  built-in  2"  x 
6"  2  watt  speaker.  Measures  6-1/2"  wide,  2-1  M  "high  and  2-7/8"  deep. 
Price—  S44.50 


CODK  PRACTICE  SET 


No.  114-320403  -  i»*Q 

No    1H  323403  ^Rtmmi  -  (10 J» 


No,  114SO0O1   -SB.W 

No.  1U  322O01  -  Bnw  -  SOW 


No.  114  110403  -M.2& 

No.  114-313403  -Buu  -  SS.G6 


B 


NYE  VIKING  SPEED *X  KEYS 
NYE:  VIKING  Standard  Speed -X  keys  feature  smooth,  adjustable 
bearings,  heavy-duty  silver  contacts,  and  are  mounted  on  a  heavy 
oval  die  cast  base  with  black  wrinkle  finish.  Available  with 
standard,  or  Navy  knob,  with,  or  without  switch,  and  with  nickel 
or  brass  plated  key  arm  and  hardware. 

Pamper  yourself  with  a  Gold-Plated  NYE  VIKING  KEY! 

Model  No.   114-31C-O04GP  has  all  the  smooth  action  features  of 

NYE     Speed-X     keys    In    a    special    "presentation"    model.     All 

hardware  is  heavily  gold  plated  and  il  is  mounted  on  onyx: -like  jet 
black  plastic  sub-base.        Price  $50.00 


Wilson  Electronics  Corp, 
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NEW  2  METER  MARK  11  AND 
MARK  IV 

As  the  smallest  size  hand-helds 
ever  marketed,  the  radios  feature 
excellent  adjacent  channel  selec- 
tivity, and  innermod /image  rejec- 
tion. The  attractive  blue-gray 
Lexan@  outer  case  is  rugged  and 
durable.  Mark  II  (2.5  watt) 
$229,98.  Mark  IV  {4  watt* 
$259.98 

Riding  the  crest  of  the  new  wave 
of  mu  I  ti -channel  two-meter  ngs  is 
the  Wilson  WE-800.  Designed  as 
an  aM-pufpose  mobile  or  portable 
unit,  the  WE- 800  is  loaded  with 
enough  features  to  satisfy  even 
the  most  discriminating  amateur. 
The  "800"  is  for  channels,  from 
144  to  148  MHz  In  5  KHz  steps, 
up  or  down  500  KHz  for  your 
local  repeater.  There  are  even 
provisions  for  pre-proaramming 
five  of  your  favorite  frequencies 
or  changing  to  two  optional  off- 
sets, in  case  your  area  repeater  Is 
nonstandard.  Add  to  these  fea- 
tures; internal  rechargeable  power 
pack  optional  (uses  10  AA  NiCad 
cells,  not  included),  detachable 
rubber  flex  antenna,  built-in 
S-meter/output  indicator,  built-in 


high-low  power  option  switch  (1 
or  1  2  watts,  when  used  mobile  or 
base),  built-in  connectors  for  ex- 
ternal  antenna,  speaker  and 
power.  Whether  you're  just  get- 
ting your  feet  wet  on  two-meters, 
or  a  seasoned  amateur,  you'll  find 
the  WE^ 800  to  be  the  most  light- 
weight, versatile  base/mobile/ 
portable  rig  on  the  market  today. 
The  WE-S00  comes  complete  with 
plug-in  speaker-microphone, 
mobile  mounting  bracket/handle, 
rubber  flex  antenna,  12V  DC 
Charger  Cord,  instruction  booklet 
and  90  day  limited  warranty, 
Rechargeable  internal  battery 
pack  optional. 


1  *nd  12  ftatft  RFDv^mI 
144-14SMH< 


ML.A 


•  Model  TA-33 

•  Model  TA-33,  3  elements,  10.1 
dS  forward  gain  (over  isotropic 
source)  -  S 2 06. 50 

•  Model  TA-33  Jr.,  3  elements, 
10.1  dB  forward  gain  (over  iso- 
tropic source)  —  $151.85 

•  Model  MPIC3,  7500  Watts 
AM/CW  and  2O00  Warts  P.E.P. 
SSB  -  $52,25 

•  Model    TA-36,    6    element*    — 

S335.25 
AK-60 
S11.15 
Model 
$232,50 

•  Model 
$310.65 

•  Model 
$227.65 

•  Model  TA-40  KR  40  meter 
conversion  kit—  $92.25 

•  Sign  a  I- master       antenna 
$267,50 


mest    plate    adapter  — 

CL-33,     3    elements  — 

CL-36,    6    elements  — 

CL -203,    3  elements  — 
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LEATHER  CARRYING  CASE 

•  LCI  for  1402  SM-  $18,95 

•  LC-3  for    Mark  II,   tV  -  $16.95 

•  LC-2  -  all  others  -  $1  8.95 
110V-AC       DESK       BATTERY 
CHARGER 

For  new  units  Mark  II,  IV  —  use 
the  Model  BC-2,  for  Models  1402, 
1405,  1407,  2202  and  4502,  use 
Model  BC-1,  $40.95 


WATT  BATTERY  CHARGER 

1 10  VAC  Charger  .  .  .  use  WC-12 

($19.95)   for    1402,    1405,    1407, 

2202f  4502;  use  WC-14  (Si  5.95) 

for  Mark  II,  IV. 

ACCESSORIES 

BC-12  -  $14.95 

CIGARETTE  LIGHTER  MOBILE 

POWER  PLUG 

SPEAKER  MIC 

SMI    -    for   Models    1402,    1405, 

1407,  2202,  4502; 

SM3  —  (Mark  It,  Mark  I  V> 

SM2     for     Models     1402,      1405, 

1407,  2202,  4502.  ($30.95). 

RECHARGEABLE       BATTERY 

PACKS 

Use    the    following    Nj  Cad    Packs 

for  the  unit  you  select: 

BP-1    -    10  loose  cells-  500  mA 

(1402,  1405)  -  $18,95 

BP-2  —   strapped  cells  —  600  mA 

(I405r  2202,  4502)  -  $24.95 

BP4  -   Mark  11,   Mark  IV  pack  — 

$20.95 

BP-7  —   1407  SM  high  power  pack 

-  $24.95 

Other  options  include:  Touch 
Tone®  Pad  (installed  only),  TE-1 
Tone  Encoder,  TE-2  Encoder/ 
Decoder,  BNC  Rubber  Duck 
Antenna,  TNC  Rubber  Duck 
Antenna. 


SAVE  YOUR  RADIO! 
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Tufts  Radio  Electronics  •  209  Mystic  Avenue  »  Medford  MA  02155  •  1617)  395-8280 


TUFTS  SELECTED  TITLES  OF 
POPULAR  SAMS  PUBLICATIONS 


RADIO  HANDBOOK  (20th  Edition) 

by  William  t  On.  WSSAt  A  completely  updated  2Gth  edition  of  the  famous  communica- 
tions handbook  that  is  the  electronics  industry  standard  for  engineers,  technicians,  and 
advanced  amateurs  Explains  in  authoritative  detail  hew  to  design  and  build  at]  types  of 
radiocnmmvnicalions  equipment  Contains  greatly  enlarged  sec  lion  on  semiconductor 
and  IC  circuit  design  Includes  sso  design  and  equipment ;  rtty  circuits,  linear  amplifiers 
both  solid-state  and  tube  types,  vfit  and  yhf  transmitters  and  converters  as  welt  as 
spec  sal-  pur  pose  and  logic  circuitry,  plus  completely  revised  chapter  on  electronics 
mathematics  iQ90  pages;  6V2  *  %V*;  hardbound. 
Ho.  24032  119.50 

HAM  AND  CB  ANTENNA  DIMENSION  CHARTS 

by  E<3*ard  M  Noil  W3FQJ  Tabulates  dimension  information  in  feet  and  inches  for  all 
the  popular  antenna  configurations.  Gives  data  for  dipole  antennas.  Quarter-wave 
verticals  two-elemeni  beams  quads,  triangles,  inverted  di poles  and  inverted  vees 
Includes  information  for  cutting  transmission  fines  to  a  preferred  wavelength,  dimen- 
sioning phasing  lines  cutting  a  matching  stub,  and  spacing  antenna  elements.  64 
pages;  6x9:  softbound. 
No.  24023  $2.75 

COMMERCIAL  RADIOTELEPHONE  LICENSE  QUESTION  & 
ANSWER  STUDY  GUIDE  (3rd  Edition) 

by  B dward  M  Noil  Prepares  the  reader  10  take  the  examinations  tor  the  various  grades 
pi  radiotelephone  licenses.  Emphasizes  those  sublets  thai  are  most  important  or  most 
likely  to  be  misunderstood.  The  questions  are  representative  of  those  used  in  the  FCC 
en  animations  304  pages,  6x9,  softbound 
No   24033  I  a  50 

RADIO  TRANSMITTER  PRINCIPLES  AND  PROJECTS 

oy  Edward  M  Nofl.  W3FQJ  Devoted  entirely  to  the  subject  of  radio  transmitters  this 
book  is  a  helpful  gathering  of  modern  transmitter  principles,  Ideas,  circuits,  techniques, 
and  learn  by-doing  projects  Covers  Bipolar  CW  and  A-M  Transmitter  Circuits, 
Transistor  Tube  Circuits  Basic  Principles  ol  SSB  DSB  Generation.  Integrated  Circuit 
Fundamentals  VHFVMF  Circuils  and  Principles  Frequency  Modulation  and  more 
320  pages.  5l*  *  81?.  softbound 
MO,  24031  $6.95 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M   Nolt   W3FQJ   Covers  practically  every  type  of  wire  antenna  used  by 

amateurs   Gives  dimensions   configurations,  and  construction  data  tor  73  different 

antennas  plus  appendices  covering  con  struct  ion  ol  noise  bridges    line  tuners   and 

data  on  measuring  resonant  frequency  velocity  factor  and  swr  160  pages.  5  V*  *  &v*; 

sottbound 

No    24006  $5.50 


73  VERTICAL,  BEAM,  AND  TRIANGLE  ANTENNAS 

by  Edward  M  Noll  W3FOJ  The  second  book  in  a  series  of  practical  antenna  construc- 
tion and  design  methods.  Contains  data  on  practically  all  types  used  by  amateurs  Not  a 
rehash  of  previously  published  data,  but  a  compilation  of  the  author  s  own  experiments 
Willi  various  antenna  configurations  The  73  different  antennas  have  all  been  bunt  and 
air -tested  by  the  author  160  pages.  5Vj  x  JjtVz;  softbound 
No.  24021  $5.50 

FIRST-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK 
(4th  Edition) 

by  Edward  M  Noil  An  excellent  study  guide  for  the  first -class  r  sdi ©telephone  license 
eiammaiion  Contains  an  the  maierial  needed  to  pass  Element  IV  of  me  FCC  examina- 
tion including  all  the  questions  and  answers  found  in  the  latest  FCC  Study  Guide  Has 
three  simulated  examinations  presented  In  the  multiple  choice  form  of  the  FCC  tests, 
as  welt  as  answers  and  evaluations  to  help  the  reader  find  his  weak  areas.  416  pages; 
5te  x  BV?;  softbound 
No.  21144  $7.05 


SECOND-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK 
(5th  Edition) 

by  Edward  M  Noil  Provides  all  the  study  material  needed  to  pass  the  FCC  second- 
class  radiotelephone  license  examination  (Elements  I,  II.  and  lit)  All  material  is  based 
on  the  FCC  Study  Gutde  and  Reference  Material  for  Commercial  Operator  Examina- 
tion Two  tests  are  included  to  simulate  the  actual  examination  446  pages:  5Vj  x  BVr 
softbound 
No.  21111  $7,95 

THIRD-CLASS  RADIOTELEPHONE  LICENSE  HANDBOOK  (4th 
Edition) 

by  Edward  M  Noli  Serves  as  a  practical  study  guide  for  the  aspiring  radio  operator  as 
weft  as  a  ready  reference  for  those  working  m  the  field,  Designed  as  a  study  aid  for 
obtaining  licenses  up  to  and  including  the  Radiotelephone  Third-Class  Operator  Permit 
with  Broadcast  Endorsement  this  newest  edition  contains  questions  and  answers 
similar  to  those  given  on  the  actual  examination  20ft  pages,  5^»  *  B%k;  softbound. 

NO,  21353  $5.95 

CMOS  COOKBOOK 

by  Don  Lancaster  Tells  all  you  need  10  know  to  understand  and  profitably  use  this 
inexpensive  and  genuinely  tun  to  work  with  digital  logic  family  First  an  explanation  of 
what  CMOS  is.  how  it  works  and  how  to  power  it  plus  usage  rules  state  testing, 
tt'eadboardmg  interface,  and  other  basics  is  given  Then  a  mtnicatalog  of  over  1 00 
devices,  including  pinouts  and  use  descriptions  is  given  Subjects  covered  include  qaw 
fundamentals,  tri-stale  logic,  redundant  logic  design  techniques,  multivibrators,  non- 
voiaiile  memory  techniques,  clocked  JK  and  0  flip  flops  counter  and  register  tech- 
niques, op  amps,  analog  switches  phase-locked  loops  and  much  more  A  must  for  the 
student,  hobbyist  teachers  technician  or  engineer  who  wants  to  learn  about  CMOS. 
Filled  with  prachca1  applications  416  pages.  5'-*  x  8v»,  softbound 
No.  21 391  19.95 

IC  OP-AMP  COOKBOOK 

by  Walter  G.  Jung  The  first  booh  of  its  kind  to  be  published  Covers  not  only  the  basic 
theory  of  the  IC  op  amp  in  great  detail  but  also  Includes  over  250  practical  circuit 
applications  liberally  illustrated  Organized  miothree  basic  pads  introduction  to  the  IC 
09  amp  and  general  considerations,  practical  circuit  applications  and  appendixes  ol 
manufacturers  reference  maier*al  592  pages:  5V»  *  UVi;  softbound. 
No.  20969  112,95 

IC  TIMER  COOKBOOK 

by  Watte t  Jun 0  Pro v ides  a n  exce I te m  i nf reduction  to  t h e  ft aid  of  IC  time r s  by  prase nhng 
a  collection  of  various  circuit  recipes'  useful  in  applying  the  devices  Arranged  in  three 
parts  the  first  part  gives  basic  and  generalized  information  Part  fl,  the  applications 
section  is  the  meat'  of  the  book  and  includes  over  tOC  different  circuits  for  a  wide 
range  of  uses.  Pari  III  contains  reproductions  ol  manufacturers  data  sheets,  second- 
source  manufacturers,  and  more  This  book  is  a  valuable  reference  for  the  hobbyist,  the 
technical  or  engineering  student,  or  professional  299  pages.  5Va  x  8**.  softbound 
No.  21416  $9,95 


TTL  COOKBOOK 

by  Donald  Lancaster  A  complete  and  deiajieo  guide  to  transistor-transistor  logic 
(TTL).  Explains  what  TTL  is.  how  it  works  and  how  10  use  tt  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events  counter  electronic 
stopwatch,  digital  voltmeter  and  a  digital  tachometer  336  pages;  5Vj  x  fl'.'?,  softbound. 
No.  21035  S8.95 


HOWTO  BUY  &  USE  MINICOMPUTERS  &  MICROCOMPUTERS 

by  William  8arden  Jt  Discusses  these  smaller  computers  and  shows  how  they  can  be 
used  in  a  variety  of  practical  and  recreational  tasks  in  the  home  or  business.  Explains 
the  basics  ol  minicomputers  and  microcomputers,  their  hardware  and  software. 
peripheral  devices  available,  and  the  various  programming  languages  and  techniques 
Includes  selection,  buying,  and  programming  your  own  system  and  gives  detailed 
descriptions  of  currently  available  systems  240  pages,  Sv^  x  1 1 ;  softbound 
No.  21351  $9  9! 

MICROCOMPUTER  PRIMER 

by  Mitch-alt  Watte  and  Michael  Pardee  Introduces  the  beginner  to  ihe  basic  principle* 
ol  the  microcomputers.  Discusses  ihe  five  main  parts  of  a  Computer — Central  process 
(ng  unit  memory  ,  1  n  put  output  interlaces  and  programs.  The  important  characteristics 
Of  several  well-known  microprocessors  are  given  and  a  chapter  is  included  on  pro 
gramming  your  own  microcomputer  224  pages,  5'?  r  9fj  softbound 
No,  21404  f  7,9* 


THE  8080A  BUGBOOK:  MICROCOMPUTER  INTERFACING 
AND  PROGRAMMING 

by  Peter  H  Rony.  David  C  Larsen,  and  Jonainan  A  .Titus  The  principles  concept* 
and  applications  of  an  8-dt  microcomputer  based  on  the  8080  microprocessor  IC  chip 
The  emphasis  is  on  the  computer  as  a  controller  Covers  the  four  fundamental  lasks* 
computer  interfacing  ( i )  general  ion  of  strobe  and  device  select  pulses:  ( 2\  latching  t 
accumulator  output.  p)  acquisition  of  input  data  by  the  accumulator .  <*\  generation  c 
interrupt  signals  to  the  computer  Intended  to  help  develop  the  skills  needed  to  use  a 
SQBTj-based  breadboard  microcomputer  system  5V*  x  BM.  sottbound 
No.  21447  $g.g 
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F9FT  TONNA  ANTENNAS 


9  Elements— 144  MHz 
-■27.95 

TECHMICAL    DATA 

zrequency  ranQB  MHz         1*4*4/1*43 


9am    ISO 

<4> 

14dB 

horizontal  aperture  angle 

2x19° 
2x23° 

/erticaJ  aperture 

angle 

:ront-to-back  ratio 

15  dB 

Side  lobe  attenuation 

>5DdB 

JW  R 

<1,3 

npedance 

SO 

Ve*gnt 

1,9  kg 

•hyaical  length 

3,3  m 

* 
Vmdload 

B,4kgp 

16  Elements— 144  MHz 


The  indicated  value  js  given  at  -3d0 


TECHNICAL    DATA 

Frequency  range  MHz  144  /J146 

Gain    ISO  17,  BdB 

Horizontal  aperture  angle  2x16 

\fertrcal  aperture  angle*  2x17 

Front-  to-  back  ratio  2  2  dB 
Side  lobe  attenuation 


) 


21  Elements— 432  MHz 
— S45.95 

TECHNICAL    DATA 

Frequency  range   MHz         432/435 
Gam    ISO 


s  wn 

Impedance 
Weight 

Physical  length 

Windload 


>GQdB 

<1,2 

SO 
A4kg 
6,4  m 
1B  kgp 


The  indicated  value  is  given   at  -3dB 


Horizontal  aperture  angle 

Vertical  aperture  angle 

Front- to- back  ratio 

Side  lobe  attenuation 

S  WR 

Impedance 

Weight 


dB 


Q 


"1 

2x12 

2   13 
23dB 
>  4DdB 
<1f1 


4,G  m 
6,  A  kgp 

The  indicated  value  is  given  at  -3dB 


Physical  length 
Windload 


27  Elements  -  432  MHz 


Special  OSCAR — 9  &  19  Elements 
144/435— 153.00 

TECHNICAL    DATA 
Frequency  range  MHz        14*4/14© 


9  &  19  Elements 
-  144/435 


9  Elements-  1 44  MHz 


Gam    ISO 

Horizontal  aperture  angle 

1 A  dB 

17  dB 

9x19° 

2xia 

Vertical  aperture  angle 

2x23 

2x16° 

Front- to- back  ratio 

15  dB 

23  dB 

Side  lobe  attenuation 

>50dB 

> 

32  dB 

S  WR 

<  1,3 

< 

%2 

Impedance 

SO 

50 

Weight 

1,9kg 

1  ,*■  kg 

Physical  length 

3,3  m 

3,  2  rn 

Wmdioaa 

G  A  kgp 

5 ,  4  kgp 

The  indicated  value  is  given 

at  —3  dQ 

76  Elements  -  J44MHz 


A 


HM*180 


HM-187 


HM-225 


3  dB  Gain  High  Performance 
Vehicular  An  1  anna  $erle« 

1 79  Low  Profile  Mount— $29.00 
I  BO  Trunk  Mount— $33,50 
87  Magnet  Mount^$3650 


i  i  i« 


tat  MM'        nmnl*i^  :3pp»'  »'^n,|4*  hot  ttip  iv4il«w<H 

»>p>     hpH    4ll>UI1-Uh     MtJUnlV  «P    Tfllun^niu^M*     rHuttltfm" 

IICJU.  iFECmCAMOMS 

.   .■—■      j       J  liJG  i*M<l 

•  -W  i4M  tJ>  u**l 

I  w  m 


MiAM^c 

■Htcr 


HM-223  Trunk  Mount -$290C  (22G  MHz} 

3  Iff  Ij*-"  S.'fl  A  ktQtpili  Aflhenn*  wi  mi  io  imiali     Uuick  Gr*  '  i-niw 

FflB^IT     riTllip  ■  »H|   IBUlBI^Jl  1l    II     ^11    II    lll|TM     U'flOM'U 


»  ,IIT— M  «<M»r  I 


HM-224  Trunk  Mount-533,50  {220  MHz) 


Trw  mill  jpjwrfuf  mp»tt 
ICTrr.lr    4  <M  ^a  HI 

i  j.  _*  -V    i       hH 


HM-225  Unity  Gain  (marine  mobile  service) 
-$4500  (220  MHz) 


l*T  •>    Ii***    3' 


A  **>■ 


HMR  172  5  Etemen!  Yag»- J30.00 


m  *m  imnui  mMm  *r*r  iwne  ;«•"«■{  •<*^  C*n  tw  t^wrf  w»tt*t  «*»i'** 

W  HHt.ftmi*   A4lUMlt|M  ppmfPii  rT|*t4*  tp*  b*19  PMlA>*  V£INH 
ELICTHICAL  ■ilMtllHCATIQIrt 


■  f9-AK*  <HMV 


r* 


'■Lie 
iUtlr 

t(D«uin 


m«  rw  a* re*  u  ShtC  if  ic at i  nm 


a 

w-^.  HMR- 172 

tlaifc 


HMR  173  11  Bemenl  Yagi— 162.00 

Wftlt}     P)     i**     W*fpi^    m    MUMni    «L  ■     Mill  T"> 

-^wwl  9r^  IU  Jf4i  «nri)  K*(Jp1I!  biwnn  Jth  Mpwt  i-. 
HMII !  I > Its*  bni  (fllpnni  f ni  iIm  V  M F  #oi Id  C iitpi  i  ilw  *i ii ■  I ■  "i  mtm 
IwiNl  Can  ba  .Tiinirilnl  riihui  tmiIiciI  h  Mnr uii'i i ul  Adimljftlp  yimmi 
matft\  Fitt  miiiimiim  V5WR  ln'o«nah<iii  «ii|jlrfi  ar  '  hiflh-^iin" 
Lfiltfrn  ip£*u  nxq  L'  4   w  S  HMM  I  71  r*V  mliiww 


ELECTIIpCal  9ECl/pCAnQitf 

tiMi 

SO-tpiW* 
1.5.1 

900  «ii  ii 


'',V*v.  |    iji.iJl  hi. 


WCCIHWpC^L  STECtFtCAtJQMS 


MM  20  Marine  Mobile  Service  — 13900 

Un.-v  fiii  s1  'iiHii  uimi  mimm  tm  mtnm      wfcptAhicAt  ifEci^CAriCN( 

Lju      hu    ground     h'*'1*    ipl)u->t^I      l:-I>'    t» 


(9tti 


tprtjflW. 

■1,7  jr,--     — ,|fr.-.  . 
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ASPH  BT9  Coupler— S17.00 
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There  is  no  substitute  for  quality,  performance, 
or  the  satisfaction  of  owning  the  very  best. 

Hence,  the  incomparable  Hy-Gain  3750  Amateur 
transceiver.  The  3750  covers  all  amateur  bands 
1.8-30  MHz  (160- 10  meters).  It  utilizes  advanced 
Phase-Lock-Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages* 
There  s  a  rotating  dial  for  easy  band-scanning  and  an 
electronic  frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  flip  of  a  switch.  And  that's  just  the  beginning. 

Matching  speaker  unit  (3854)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  Hy-Gain  3750  at  your  radio 
dealer  or  write  Department  MM.  There  is  no  substitute. 


3750 


There  is  no  substitute. 


.*. 


Amateur  Radio  Systems. 


Super 

3-Element  Thunderbird 
for  10,  15  and  20  Meiers 
Model  TH3Mk3  -  $1  99.95 

Hy-Gain  y  Super  3 'dement 
Thunderfcurd  delrvets,  ouimj tiding  oerfotm» 
ance  on  10.  15  and  20  meters.  The 
TH3Mk5  features  separate  and  matched 
Hy-Q  traps  for  each  band,  and  feeds  *  nh  52 
ohm  cofl*  Hy-Gain  Beta  Match  presents 
tapered  impedance  for  mosl  efficient 
3  hand  matching  and  provides  DC  ground 
Lo  eliminate  precipitation  statu:   The 
TH3Wt3  delivers  maximum  P.  fi  ratio, 
and  SWR  less  than  15  1a*  resonance  on 
all  bands  Us  mechan  realty  superior 
construction  features  taper  swaged  slotted 
lubing  for  easy  adjustment  and  larger 
diameter  Comes  equipped  with  heavy 
likable  boom -to -mast  damp.  Hy-Gain 
fenrite  beJurt  BM-86  ts  recommended  fot 
use  with  the  TX3MK3 


Electrical 

1  IIMfAA 

frunij 

Gain — average 

8  7dB 

8d8 

Front-to-back  ralio 

25dB 

25-dB 

SWJ?  (at  resonance » 

Less  than 

Less  than 

13:1 

1  5:1 

Impedance 

50  ohms 

50  ohms 

Power  rating 

Wax  legal 

Max  legal 

Mechankal 

Longest  element 

3!  1 

27 

Boom  length 

24 

14 

Turning  radius 

20 

157 

Wind  load  at  80  MPH 

156  lbs 

103  2  lbs 

Maximum  wind  survival 

1 00  MPH 

100  MPH 

IHel  weight 

57  lbs 

36  lbs. 

Ha  it  diameter  accepted 

IV  10  2!*' 

114"  to  ZV% 

Surface  area 

6.1  sq.  ft 

4.03  sq   ft 

I 


G-Elr  mem  Super  Thunder- 
bird  DX  fur  10,  15  and  20 

Meters  Model  TH6  DXX 
$249.95       Separate  hv-q 

traps.       featuring       large 

diameter  coils  that  develop 
an  exceptionally  favorable 
L/C  ratio  and  very  hich  Q, 
provide  peak  performance 
on  each  band  whether 
working  phone  or  CW. 
Exclusive  Hy-Gain  beta 
match,  factory  preluned. 
insures  maximum  gain  and 
F/B  rat  in  without  com* 
promise,  The  TH6DXX 
feeds  with  52  ohm  coaxial 
cable  and  delivers  Jess  than 
l.&rl  SWR  on  all  bands. 
Mechanically  superior  con- 
struction features  (a  per 
swaged,  slotted  tubing  for 
easy  adjustment  and  re- 
adjustment, and  for  larger 
diameter  and  less  wind 
loading.  Ku  11  circumference 
compression  clamps 
replace  self-tapping  sheet 
metal  screws*  Includes 
large  diameter,  heavy  gauge 
aluminum  boom,  heavy 
cast  aluminum  boom-to- 
mast  clamp,  and  heavy 
gauge  machine  formed  ele- 
ment-to -boom  brackets. 
II  y* Gain's  ferrite  Ualun 
BN*B6  is  recommended  for 
use  with  the  TH6DXX. 


PK 


;< 


T 
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HY  GAIN'S  INCOMPARABLE 

HY-TOWER 

FOR  80  THRU  10  METERS 

Model  1SHT 

•  Outstanding  Qmm«Directiooal  Performance 

•  Automatic  Band  Switching 

•  Installs  on  4  sq.  ft.  of  real  estate 

•  Completely  Self-Supporting 

By  any  standard  of  measurement,  the  Hy-Tower  U  unques- 
tionably the  finest  multi-band  vertical  antenna  system  on  the 
market  today.  Virtually  indestructible,  the  Model  18HT 
features  automatic  band  selection  on  80  thru  10  meters 
through  the  use  of  a  unique  stub  decoupling  system  which 
effectively  isolates  various  sections  of  the  antenna  so  that  an 
electrical  xk  wavelength  (or  odd  multiple  of  a  lA  wavelength) 
exists  on  all  bands.  Fed  with  52  ohm  coax,  it  takes  maximum 
legal  power  .  .  -  delivers  outstanding  performance  on  all 
bands.  With  the  addition  of  a  base  loading  coil,  it  also  delivers 
outstanding  performance  on  160  meters.  Structurally*  the 
Model  1NKT  is  built  to  Last  a  lifetime*  Rugged  hot-dipped 
galvanized  24  ft.  towei  requires  no  guy ea  supports*  Top 
mast,  which  extends  to  a  height  of  50  Ft-,  is  60GIST6  tapers 
aluminum,  All  hardware  is  iridtte  treated  lo  MIL  specs.  If 
you're  looking  for  the  epitome  in  vertical  antenna  systems, 
you'll  want  Hy-Tower,  Shpg.  Wt..  96.7  lbs.  Order  No.  182. 
Price:  5279.95 

NEW  Special  hinged  base  assembly  on  Model  18HT  allows 
complete  assembly  of  antenna  at  ground  level  .  .  ,  permits 
easy    raising    and     lowering    of    the    antenna. 

BROAD  BAND  DOUBLET  BALUN 
for  10  thru  80  meters 
Model  BN-K6 
$15*95 

The  model  BN -86  balun  provides  optimum  balance 
of  power  to  both  sides  of  anv  doublet  and  vastly 
improves  the  transfer  of  energy  from,  feedline  to 
antenna.  Power  capacity  is  1  KW  DC.  Features 
weatherproof  construction  and  built-in  mounting 
brackets.  $15.95  Shpg.  Wt.  I  lb.  Order  No.  242 


u 


y— cd- 


MULTI-BAND  HY-Q  TRAP  DOUBLETS 
Hy-Q  Traps 

■  install  Horizontally  or  ai  Inverted  V 

■  Super-Strength  Aluminum  Clad  Wire 

■  Weatherproof  Center  and  End  Insulators 

Installed  horizontally  or  as  an  inverted  V,  Hy-Gain  doublets  with 
Hy-Q  traps  deliver  true  half  wavelength  performance  on  every 
design  frequency*  Matched  traps,  individually  pretuned  for  each 
band  feature  large  diameter  coils  that  develop  an  exceptionally 
favorable  L/C  ratio  and  very  high  Q  performance-  Mechanically 
superior  solid  aluminum  trap  housings  provide  maximum  protec- 
tion and  support  to  the  loading  coil.  Fed  with  52  ohm  coax, 
Hy-Gain  doublets  employ  super->trength  aluminum  clad  single 
strand  steel  wire  elements  that  defy  deterioration  from  salt  water 
and  smoke  .  .  .  will  not  stretch  .  .  *  withstand  hurricane-like 
winds.  SWR  less  than  1.5:1  on  all  bands.  Strong,  lightweight, 
weatherproof  center  insulators  ate  molded  from  high  impact 
cyolac*  Hardware  is  iridate  treated  to  MIL  specs.  Heavily  serrated 
7-inch  end  insulators  molded  from  high  impact  eycolac  increase 
leakage  path  to  approximately  12  inches. 

MODEL  2BDQ  for  40  and  B0  meters,  100*  10*V  overall*  Take; 

maximum  legal  power.  Shpg.  Wt..  7*5  lbs  $49,95 

Order  No.  380 

MODEL  5BDQ  for   10.   15.  20,   40  and   80   meters.  94'  overall 

Takes  maximum  power*  Shpg.  Wt..  12-2  lbs.  $79*95 

Order  No*  383 


CENTER     INSULATOR 
Band  Doublets  Model  CI 


for    Multi- 


Strong  lightweight,  weather  prool 
Model  CI  is  molded  from  high  impact 
eycolac.  Hardware  is  iriditr  treatrd  u 
MIL  specs*  Accepts  lA"  or  W*  coaxial 
Shpg.  WI-,  0.6  lbs.  $5*95  Order  No 
155 


MULTI-BAND  ANTENNA 

Dipole  Antenna  —Model  DIV-&Q 

$13.95 

For  10  thru  80  meters  —  choice  of  one  band 

A  dipole  antenna  for  the  individuals  who  prefer  the  "do-it-you 
self"  flexibility  of  custom-designing  an  antenna  for  your  specif 
needs*  (Work  the  frequencies  you  wish  in  the  10  through  f 
meters  bands) . 

The     D1V*S0     features:     Durable    Copperweld     wire    for    great 
strength,     Mosley     Dipole     Connector    (DPC-1)    for    RG-B/U 
RG-58/U  coax  and  alt  the  technical  information  you  will  need 
construct  your  custom-designed  antenna. 


END  INSULATORS  for  Doublets  Model  EJ 

Rugged  7 -inch  end  insulators  are  molded  from  high  impart 
eycolac  that  is  heavily  serrated  to  increase  leakage  path  to 
approximately  12  inches.  Available  in  pairs  only.  Shpg.  Wt*.  0.* 
lbs*  $3-95  Order  No*  156 
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WIDE  BAWD  VERTICAL 

for  80-10  Meters 

Hy-Gain's18AVT/WB 

Take  ihe  wide  band,  cunni -directional  performance 
of  Hy-GainV  famous  MAVCJ/WH.  add  80  meter 
capability  plus  extra-heavy  duty  construction  -  and 
you  have  the  unrivalled  new  18AVT/WB..  In  other 
words,  you  have  quite  an  antenna 

•  Automatic  switching,  five  band  capability  is  ac- 
complished through  the*  use  of  three  heefed-up 
Hy-Q  traps  < featuring  Large  diameter  coils  that 
develop  an  exceptionally  favorable  L/C  ratio  J. 

•  Top  loading  coil 

•  Across -the -band  performance  with  just  one  fur- 
nished setting  for  each  band  i  10  through  40), 

•  True  1/4  wave  resonance  on  all  bands, 

•  SWR  of  2:1  or  leas  at  band  edges. 

•  Radiation  pattern  has  an  outstandingly  low 
angle  whether  roof  top  or  ground  mounted. 


CONSTRUCTION  .of  extra  heavy 

duty  tapered  swaged  seamless  alumi- 
num tubing  with  full  circumference, 
corrosion  resistant  compression 
clamps  at  slotted  tubi ng joints. . .  is  so 
rugged  and  rigid  that,  although  the 
antenna  is  25F  in  height,  it  can  be 
mounted  without  guy  wires,  using  a 
12"  double  grip  mast  bracket,  with 
recessed  coax  connecter. 

Order  No.  386    Price:  S97.00 
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2  ELEMENT 
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SPECIFICATIONS 
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For  10, 15,  and  20  Meters 
New  Hy-Gain  Model  12  AVO 


Completely  self-supporting,  the  Model  12AVQ  features  Hy-Q  traps,, ,12"  double- 
grip  mast  bracket.., taper  swaged  seamless  aluminum  construction  with  full  cir- 
cumference compression  clamps  at  tubing  joints.  It  delivers  outstanding  low  angle 
radiation.  SWR  is  2:1  or  lesson  ail  bands.  Overall  height  is  13  6  Shipping  weight 
7.2  lbs.  Price:  S47.00  Order  No.  384 


IMewr  improved  successor  to  the  world's  most  popular  vertical' 
Hy-Gain  Model  14  AVQ/WB  for  40-10  Meters. 

•  Wide  band  performance  with  one  setting  (optimum  settings  for  top  performance  furnished] 

•  New  Hy<3  Traps  •  New  12"  Double-Grip  Mast  Bracket  •Taptr  Swagged  Seamless 
Aluminum    Construction 

The  Mode}  I4AVQ  WB.  new  improved  successor  to  the  world  faniuu*  Mi  del  14  A  VQ.  i~  a  ^Ifstjfipurtttt^, 
automatic  band  switrhing  vertical  thai  delivers  i>mm  direct  mn  a  I  perfortfifince  on  40  thrrtuuh  M'  me\- 
Three  separate  Hy-Q  trapn  featuring  large  diameter  coils  that  develop  an  exceptions  1 1 .  lavuniMe  I   I 
ratio  flRd  a  v^ry  hij?h  Q,  provide  peak  performance  by  effectively  isolating  sections  of  the  antenna  so 
that  a  Lrue  1/4  wave  resonunce  exists  on  all  Hands,  Outstanding  I  >  low  jingle  radiation  pattern  makes 
DX  and  other  long  haul  contacts  easy  Superior  mechanical  feature*  include  solid  aluminum  housing 
for  trap^  using  air  dielectric  capacitor     heavy  gauge  taper  swaged  seamless  aluminum  radiaior.    full 
circumference  compression  clamp*  at  tubing"  joints  that  are  resistant  to  corrosion  and  wear     and  a  1*2 
double- grip  mast  bracket  that  injures  maximum  rigidity  whether  roof- top  or  ground  mounted,  The 
Mmlel   I4AVIJ/WB  also  delivers  excellent  pr-rlormance  on  HO  meters  unine;  H.v-Gain  Model  LC-80Q 
Loading  ("oil.  Overall  height  is  IS  feet  Shipping  weight  9  2  lb^  L^nwiirpiis^ed  portability     outstand- 
ing for  permanent  installations  Price:  S67.00  Order  No.  385 

TYPICAL  14AVftWB  VSWR  CURVES 


n  .'if 


;■? 


m       m*        *=       jib       r*&       JtJ 

i0  «ETt" 


»4 


A* 


^s 

lb 


1  -" 


1  s 


l  c 


T*» 


JO  WFTEfl 


•  * 


I 

ii ' 

* 

^vT"— 

|F 

fie 


M  * 


its 


7\  i 

Ii  WETtH 


21 


ns 


2H 


/0 


7  1 


■0  HETf  p. 


Tl 


•4,  Si* 

1  0  1 


ROOF  MOUNTING  KIT-  Model  14RMQ  provides  rugged  support  for  Model  14AVQ/WB. 
Order  No.  184.  Price:  $28.95 


Hy-Gain  REEL  TAPE  PORTABLE  DIPOLE 
for  10  thru  80  Meters  Model  18TD 

The  most  portable  high  performance  dtpote  ever... 

The  MucJtfl  l**Tl>  i*  Lin^uestuptuihtv  (hv  must  ['<NjL^rofiif  hi|ih  perfamutner  pofiqible 

douhlfi  onlcftrui  fy«tmi  C*et  drvek^vd   Ii.  hm*  proven  invariublr  in  pmviding 

reliable  mmmmiiatjoni  sn  viul  miJiLnrii  and  njimmpiTnl -appllcaLKjni-  thruu^b- 

oui  lb**  world   Two  vUinltss  4lJMri  lap***,  calibrated  jr.  nwlci±.  pil^rad  from  tiliwr 

£idv  of  Xhe  mil  in  hiniMii^  up  (n  a  loliil  ih.sli3ni.-i-  tif  tA'I  (tft  for  U.5  mc  opcraliLrTi 

25  ft   length*  nl"  potypnipylf  m-  n.jpf  <hlh  ripd  t*.  t-mrh  ui|h<  pnrmili-  inMiiJIation 

to  poles,  trees,  btiildtnjfn ,   v. hutu ver  is  iivuibblc  f<»r  frjrrnini?  a  doub|i-L  invii^iriB  syBti-ni, 

Integrated  m  the  higb   impact  huugmjj  i*  a  fri^opncy  to  length  ctmvertioF  chart 

Calibrated  Ld  mffter  rafuurnn*fits  im  the  tape*     makea  irt^taflttthL-n  foolproof.  Fred*  with 

52  ohffi  £oai     Lk'livem  OUtsta tiding  perfoftnahcr  as  a  [xtruhle  or  t»rniancftl    ttiaLaJiaiiun 

AaWauru  10^KHx2  inrhei  retneted     Wi ,  4.1  lb*. 

Order  No.  Z2fl  Price   594  35 


*"«OCJLr«_  f±     QJ=     SOUND    H^EAHCh 


Lightweight  Headphones 


CdHMUMICtTIDNE         INT. 


HFC-tl 

klttnHtgM  undWfCHir  Accoulttc  d*lav  ol 
1  mi'i-iiHcontJ  *nftaj>tfi  .nPeii.g<(j<i.iYon 
CA  e^  SSS  Lo*  rmp«dance  9-20  o*wn 
S^acwJ  'E^yiw-  TOO  3  000  Hf  IS 
ouncn 

OnMr  bf  C  j  tt  tog  mo   i  «  i  3S-0 1 3    $9  -  9  0 


HMC-2 

F#ith«rT*Mngnt-(Jn0etcmr!    moged  alu- 

irvnum  ion*-  arms  4»r«ct  VWH  inlp  rftc 

*a*  — Qreaf  1c  ccmtnH   i  2  ounces    tOO 

3  000  Hj  ju^»  iniDedance  9-20  vttm* 


HTC-2 

L i anil* st  Dual  ritiver  nentisei  Choice  of 
the  pro  f  *?v>  must  iMF4#  rhem  *or  rcuri 
ToounCM    100     3  000  Hi    1.0*  >*»ipkJ 

ance  9-  ?0  otwttfc 


Order  by  C«i*ioo  No   181*3-002  SI  5.50         Ordaf  by  Citttog  No  3775-007  $24.50 
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PLUS 


PC -100  Headphone 

Fj»f  cushion  CCHntfi' 
performance  and  long  Me 
mane  rnese  oynamic 
phonei   ideal  for   novice 
or   exits     50-1?  000  Hi 
Ld*  unpectance  8  -  ?0G 
ohm*  itmqht  12  ounon 
Qrtimt  bf  Catiiog 
Ho  §3510-0^0 


^ 


$16.95, 


Headphone  Jack  Soi 

Ham  OutK  '*td  day  contest 

operation  No  more   fury 

rrgs  lor  multiple  Oesdj- 

phones  six  T/4"  ohane  lacks 

*nh  inoiviOual  vo^yme 

controls  4  toot  corti  with 

i  4~phonaptog 

Ofder  bf  Citatog  Ho  G275J-DOC 

$14.30 
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Model  EL-8131 

8- Digit  Calculator  with  Memory, 
Square  Roof  and  Percent 

■  5-key  direct  access  memory; 

■  Large,  bright  8-digit  display, 

■  Square  root  key, 

■  %-key. 

■  Clear  and  clear  entry  keys. 

■  Overflow  error  check  device. 

■  Power:  2  "JUT  batteries  inci, 

■  Rechargeable  Ni-Cad  batteries  and 
adapter/charger  optional 


35;     II    v    25/     »    y    5  V" 
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6  +  2  Digit  Scientific  Calculator 

■  Scientific  notation  up  to  ±99 
dynamic  range, 

■  Direct  access  memory. 

■  Degree,  minutes,  seconds  to 
decimal  degree  conversion. 

■  Trigonometric,  inverse 
trigonometric  &  logarithmic  calc. 

■  Square  root,  root  and  pi  keys. 

■  Power:  2  penlight  batteries  incl. 

■  AC  adapter  optional. 

\%%      X  3/32      X  D/t6 


?* 


$16 


95 


Model  EL-5806 


Billfold  Type  Advanced  Scientific 
Calculator  only  7,6mm  Thin 

■  8-digit  mantissa/2-digit  scientific 
notation. 

■  Pre-programmed  for  24  functions. 

■  Statistical  calculations. 

■  Easy  to  read  Hi-Contrast  LCD. 

■  Indicators  for  minus,  memory, 
battery  and  statistical  mode. 

■  Constant,  chain,  power,  scientific 
and  statistical  calculations. 

■  1.000  hours  on  2  watch  batteries. 

■  Soft  vinyl  carrying  case  included. 

■  19/  "  x  72^  **  x  A11/   " 
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10  +  2  Digit  Sophisticated  Scientific 
Calculator  Featuring  Linear  Equa- 
tions, Complex  Number,  Integration, 
Quadratic  Equations,  Vector  and 
Statistical  Calculations 

■  More  than  25  basic  functions. 

■  Degree/ Minute/Second  «*=*• 
decimal  notation  degree. 

■  Polar  coordinates**— ^rectangular 
coordinates, 

■  Degree  -  Radian  -  Gradian  mode. 

■  Power:  Ni-Cad  batteries  and  AC 
adapter/charger  included. 

■  G    x1"  x3W 


$ 


49 


95 


Model  EL-1 058 

10-Dfgit  Desk  Top  2-Color  Printing 
Calculator  with  Convenient  Grand 
Total  Memory 

■  Total  memory  key. 

■  2-coIor  printer  (red  &  black). 

■  Easy  to  operate  "Human 
Engineered  '  keyboard  layout* 

■  Handy  non-add/sub-total  key, 

■  Add  mode,  decimal  (0,2,3)  and 
constant/floating  decimal  selector 

■  Power:  120V. 

■  6"  x9"  xSW 
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95 
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Interchangeable  Test  Leads 


individuality  has  limits 


HOW    many    pieces    or 
test    equipment    do 
you  have?  If  the  answer  is 

greater  than  one,  then  it's 
very  likely  that  they 
employ  different  types  of 
connectors  for  their  test 
leads.  This  condition  has 
(ed  to  a  lot  of  frustration 
for  me  over  the  years  be- 
cause of  the  need  for 
several  sets  of  incompati- 
ble test  leads.  But  I  finally 


thought  of  a  solution  to 
allow  the  use  of  my  scope 
probes  with  my  VOM, 
VTVM,  counter,  etc. 

The  idea  was  to  fabri- 
cate a  custom  connector  to 
fit  each  individual  piece  of 
equipment,  so  that  all  my 
test  leads  would  have  a 
common  termination.  I 
selected  the  bayonet-style 
connector  (BNC)  because 
of  the  following  reasons:  1, 


the  quick  disconnect 
feature,  2.  the  ability  to 
maintain  the  impedance  of 
coaxial  test  leads  that  are  a 
must  when  working  with  rf; 
and,  above  all,  3.  their 
cheap  availability  on  the 
surplus  market. 

As  shown  in  Photo  A,  I 
fabricted  the  custom  BNC 
adapter  from  the  heaviest 
gauge  solid  wire  that  I 
could  fit  into  the  connec- 


tors, even  though  it  took  a 
little  filing,  to  obtain  the 
maximum  mechanical  sta- 
bility. For  this  same  reason, 
I  chose  to  use  every 
mechanical  advantage 
available  to  me  while 
creating  other  adapters  In 
addition  to  the  holding 
power  of  solder,  I  used 
washers  and  lock  nuts, 
crimped  where  I  could, 
used  setscrews,  etc.  If  you 
reuse  the  original  connec- 
tors from  existing  test 
leads,  you  won't  have  to 
buy  new  ones  to  use  on  the 
male  side  of  these 
adapters. 

When  you're  done,  you 
will  have  an  easily  re- 
movable adapter  that  in  no 
way  defaces  or  modifies 
the  original  equipment,  as 
illustrated  in  Photo  B.  But, 
best  of  all,  every  set  of  test 
leads  will  be  interchange- 
able. What  more  could  you 
ask?l 


Photo  A. 


Photo  B. 
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Happiness  Is  A  Smart  Scanner 


mods  for  the  PBM/AWE  FMSC-1 


In  my  travels,  many  have 
asked  me  about  the  auto- 
matic repeater  offset  and 
LED  scanner-on  modifica- 
tions for  this  very  popular 
scanner;  the  PBM/AWE 
FMSC-1,  For  the  unfamiliar, 
this  search- type  scanner  is  a 
plug-in  option  for  the 
KDK  FM  transceiver  and  the 
Kenwood  7400A.   It  searches 


2  MHz  in  4  seconds! 


Automatic  ±600  kHz  Offset 

This  mod  only  uses  a  few 
parts  and  takes  about  one 
hour  to  ins  talk  The  SPDT 
center-off  toggle  switch 
labeled  "UP,  OFF,  DOWN"  is 
replaced  with  a  DPDT  center- 
off  switch.  Mount  the  rest  of 


ORIGINAL  tENTt*-0fF     SWITCH 

GOW*Jt-*OOl 


>im 


OFFSET    INFO    F«0«       y»)        .  ,  ^ 


SCANME.fi     CtftCUlT 


:goo  «hi   offsei   info 

TO    SCANNER    CIRCUIT 


,up  t+sopy 


(C) 


W!R£S    UK  {&).   (C)    ARE    THE    CONNECTIONS    TO    THE     ORIGINAL    OFFSET     SWITCH 
5l_£     FIG     2 

Fig.  /•  Scanner's  original  (manual)  repeater  offset  wiring. 


BCD   OUTPUTS 

r 


SOCKET 
ON    REAR 
PMiEt    Of 
SCANNER 


SCANNER     SOCKET.  PIN    NUMBERS 


U*=QilADf  DUAL 
INPUT    AND    GATE 
SN740G 


I   LISTING 

INTERNA) 
WIRIMG    TO 
CrflCOJT 

80ARE 


•I*    VOLTS    OBTAINED     fdS« 

INPUT     TO    REGULATOR 

*h    VOLTS    OBTAINED     FROM 
OUTPUT    OF    REGULATOR 

REGULATOR     IC    iS    LOCATED 
ON     REAR     PANEL     OF     SCANNER 

/^«  SCANNED     '_MASirS     GROUND 


NEW    OFFSET    ROUTING 
SWITCH    tPPPT.    CENTER-OFF) 


* — -(6) 


OFFSET  INFO 
FROM  SCANNER 

*con  eoA«D 


RELAYS     SWOWN    WITH    PQWEfl    OFF 


* — MCI 


AUTOMATIC 

ItOO    MHf 

OFFSET     ENFO 

TO     SCAMN 

circuit  boa* a 

WIRES    1A],  IB),  CO     FORMERLY     WENT      TO      THE     OLD     SPOT,.    CENTER -OFF,    OFTSE  T 
SWITCH 

Fig.  Z  New  automatic-offset  circuit  added  to  scanner  socket 
and  offset  wiring. 


the  parts  on  a  234  x  l!4-inch 
piece  of  .100"  x  ,100"  perf- 
board  Wrap  the  board  and 
mounted  components  with 
one  loose  layer  of  electrical 
tape,  and  then  contact 
cement  it  within  that  big 
empty  space  inside  the  scan- 
ner. 

The  schematics  in  Figs*  I, 
2,  and  3  show  the  details*  Be 
sure  to  ground  the  unused 
gates  of  the  TTL  by  con- 
necting them  to  the  minus 
side  of  the  power  supply. 
TTLs  are  rather  current 
hungry  when  the  inputs  are 
left  floating. 

After  this  simple  mod  is 
done,  the  former  "UP,  OFF 
(simplex),  DOWN"  switch 
now  becomes  M  NORMAL, 
SIMPLEX,  REVERSE/'  This 
switch  can  be  left  in  the 
NORMAL,  SIMPLEX,  or 
REVERSE  position  when  the 
scanner  is  off  (DELAY  con- 
trol pot  rotated  counterclock- 
wise to  "OFF"). 

How  the  Mod  Works 

BCD  logic  from  the  MHz 
readout  drives  the  appro- 
priate section  of  AND  gate 
which  in  turn  drives  a  tran- 
sistor relay  driver.  The  reed 
relays,  K1  and  K2,  control 
the  offset  information 
routing  through  the  NOR- 
MAL,  SIMPLEX,   REVERSE 


switch.  As  the  rig's  readout 
changes  between  (14)6,XXX 
and  (14J7.XXX,  the  offset 
information  routing  is  being 
switched  when  the  scanner  is 
ON. 

No  doubt  you  hawk-eyed 
logic  lovers  will  have  spotted 
the  way  I  "cheated"  in  Fig.  2 
to  get  the  easily  obtained 
dual-input  AND  gates  to 
function  in  this  circuit!  The 
perfectionists  among  us  may 
prefer  Fig.  3,  which  uses  a 
triple-input  AND  gate.  Either 
way  works  well.  Fig.  3  might 
be  preferred  if  someday 
repeaters  are  allowed  "all 
over"  the  two  meter  band,  I 
used  a  socket  for  the  IC.  My 
mental  logic  goes  like  this: 
"If  the  IC  is  made  plug-in,  it 
won't  burn  out!" 

All  of  the  parts  are  readily 
available  from  Allied  Radio 
through  Radio  Shade  Allied's 
catalog  can  be  obtained  from 
practically  any  Radio  Shack 
store.  Many  of  73 '$  parts 
advertisers  should  not  be 
overlooked,  either.  Don't 
forget,  though,  that  the  reed 
relays  specified  must  be  the 
type  that  are  very  small  in 
physical  size.  They  are  almost 
the  size  of  ICs.  Other 
"regular"  reed  relay  configur- 
ations may  be  too  large 
physically  to  fit  on  the  added 
circuit  board. 


Parts  List 

U1  AND  gates,  TTL,  7408  or  7411 

Gl,  Q2      Any  NPN  silicon  transistor  such  as  2N2222 

K1,  K2      Reed  relays,  SPST,  12-volt  coitr  tiny  size  such  as 

Allied  Radio  AMP  2007  (stock  #7003^2007, 

$1.91  each  plus  shipping! 
14-pin  DIP  iC  socket 

R 1,  R2      500  to  1000  Ohms,  fe-Watt  resistors 
DPDT  center-off  miniature  toggle  switch 
Perf board,  Th  x  1  %  inches,  with  .100"  hole  centers 
01  V  N34  or  any  germanium  diode 
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F/£.  3.  Alternate  logic  circuit  for  perfectionists. 


For  what  it's  worth,  I 
might  add  that  the  scanner's 
BCD  outputs  are  TTL  com- 
patible only,  CMOS  gates 
would  not  trigger  in  this 
circuit.  Otherwise,  the  parts 
are  not  critical  at  all. 

It  is  uncanny  to  see  the 
scanner  doing  the  offset 
switching  chores  automati- 
cally every  time  the  rig's  MHz 
readout  changes  back  and 
forth  between  146  and  147. 


This  mod  also  works  when 
the  scanner  is  switched  from 
PROGRAM  to  1  MHz.  Now 
the  rig  is  controlling  the  auto- 
offset  switching  when  the 
scanner  is  on. 

First,  the  scanner  searches 
and  finds,  and  you  latch  it  to 
a  desired  repeater.  All  you 
have  to  do  now  is  squeeze  the 
PTT  and  fire  away.  Your  eyes 
stay  on  the  road,  without 
further  wear  and  tear  on  your 
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Fig.  4.  Scanner  OFF-ON  indicator*  Recommended  LED: 
Radio  Shack  subminiature  LED  (276-042).  Its  ratings  are  L6 
V  at  20  mA+  Actual  size  and  ratings  aren't  important;  what  is 
necessary  is  that  the  LED  you  choose  must  have  an  opaque 
fens  so  that  it  can  be  viewed  from  any  angle  and  also 
illuminate  the  SCAN-HOLD  switch. 


fingertips  and  repeater  offset 
switch. 

Another  Modification 

Quite  3  few  delighted 
owners  of  this  scanner  have 
expressed  the  desirability  of 
seeing,  at  a  glance,  whether  or 
not  the  scanner  is  controlling 
the  rig's  frequency.  Here  it  is 
in  Fig,  4,  with  all  the  elec- 
trical details. 

I  drilled  a  1/S*inch  hole  in 
the  front  panel  about  3/8  of 
an    inch   to   the   left  of  the 


SCAN-HOLD  switch  and  in- 
serted the  tiny  LED  from 
behind.  A  microdrop  of 
Super  GlueTW  holds  it  in 
place.  Contact  cement  also 
works  well.  Now,  day  or 
night,  I  can  easily  see  when 
the  scanner  is  ON.  The  tiny 
LED  also  illuminates  the 
SCAN-HOLD  switch  in  the 
dark*  Handy,  eh? 

AH  inquiries  sent  with  a 
self  addressed  stamped  en- 
velope will  be  gladly 
answered-  ■ 


Stop  overfeeding 
your  antennas. 


only 

$29.95 


Kantroiiics  Sky  Switch  antenna  isolator 

RG-58/KJ  costs  too  much  to  use  more  than  you 
need  I 

Kantronics  Sky  Switch  antenna  isolator  can  save  you 
enough  in  RG-5S7U  alone  to  pay  for  itsdf\  With  a  Sky 
Switch  mounted  on  your  antenna  tower,  you  can  bring 
your  HF  and  2  meter  antennas  In  on  the  same 
feed  line!  No  special  relays  or  control  wires  are  needed,  the 
Sky  Switch  chooses  the  proper  antenna  for  you. 

This  means  less  coax,  less  wire  hanging  around,  less  cash 
outlay  and  less  headaches  for  you!  Put  your  antennas  on 
a  diet,  order  a  Sky  Switch  today. 
*  Assuming  you  use  a  40  foot  tower,  20  feet  from  your 
station,  and  coax  at  $  ,50  a  foot. 


K13 


KANTRONICS 


iapz 

Oh 


£HSi»* 


The  Ugteweight  Champs. 

Ita*  913*127*5 


251 


Tweaking  Your  Linear 

—  the  right  way  to  tune  it 


A.  J.  Mqssq  W5  VSR 

Box  6075 

Sew  Orleans  LA  70114 


Did  you  know  that 
many  manufacturers' 
recommended  tune-up 
procedures  for  grounded* 
grid  linear  amplifiers  are 
misleading  and,  if  followed 
to  the  letter,  may  cause 
your  potentially  "linear" 
amplifier  to  be  not  linear  at 
all?  The  types  of  grounded- 
grid  linear  amplifiers  which 
I  refer  to  are  the  Heath 
SB-200  and  SB-220,  Den- 
Tron  160-101,  Yaesu  FL- 
2100B,  Drake  L^B,  Collins 
30L-1,  Henry,  Swanr  etc.,  as 
well  as  some  of  the  older 
Hunter  Bandits,  Tempos, 
and  Hammarlunds.  I  have 
either  owned  or  had  ex- 
perience with  all  of  these, 
plus  a  few  home-brew 
amplifiers. 

To  illustrate  my  point,  I 
will  use  the  Heath  SB-220 
as  an  example  of  a  typical 
modern  Class  B  grounded- 
grid  amplifier.  It  is  prob- 
ably the  best  value  in 
amplifiers  on   the   market 


today,  and  it  is  capable  of 
all  the  power  the  law  will 
allow  (and  then  some).  It  is 
efficient  and  relatively 
"clean"  when  tuned  and 
operated  correctly. 

The  important  specifica- 
tions of  the  SB-220  are  as 
follows: 

•  Driving  power  re- 
quired—100  Watts 

•  Maximum  power  in- 
put-SSB:  2000  Watts  PEP; 
CW:  1000  Watts;  RTTY: 
1000  Watts 

•  Duty  cycle  — SSB: 
continuous  voice  modu- 
lation; CW:  continuous 
(maximum  key-down  10 
minutes);  RTTY:  50%  (max- 
imum transmit  time  10 
minutes) 

Although  output  power 
is  not  specified  by  Heath,  it 
can  be  expected  to  approx- 
imate 1200  Watts  PEP  SSB 
and  600  Watts  CW-RTTY 
when  correctly  adjusted 
for  maximum  legal  power 
input  for  those  respective 
modes,  These  are  reason- 
able expectations  for 
commercial  I  y  -  built 
grounded-grid  linear 
amplifiers,  as  well  as  many 
described    in    the    Radio 


Handbook  (Editors  and 
Engineers)  and  The  Radio 
Amateur's  Handbook 
(ARRL). 

Caution!  Heath's  specifi- 
cations look  innocent 
enough,  but  they  may  be 
misleading  already,  "Driv- 
ing power  required—  100 
Watts,"  Add  "maximum/' 
"Maximum  power  in- 
put-SSB;  2000  Watts  PEP; 
CW:  1000  Watts;  RTTY: 
1000  Watts."  Add  "PEP" 
after  "CW:  1000  Watts" 
and  after  "RTTY:  1000 
Watts."  You  seep  PEP  and 
key-down  CW  or  RTTY  are 
the  very  same.  That  is,  the 
peak  envelope  power  of  a 
kilowatt  CW  signal  is  1000 
Watts.  Isn't  it  logical  then 
that  2  kW  PEP  SSB  should 
be  the  same  as  2  kW  key- 
down  CW?  It  is  logical,  and 
it  is  correct. 

A  very  useful  feature  of 
the  SB-220  is  a  front  panel 
switch  marked  "CW-Tune/ 
SSB."  tt  permits  the  selec- 
tion of  either  3000  V  dc  (for 
high  power  SSB)  or  2000  V 
dc  (for  CW,  RTTY,  lower- 
than-maximum  power  SSB 
and  initial  tune-up),  ensur- 
ing optimum  plate  load  im- 


pedance and  efficiency  for 
the  two  power  levels,  2  kW 
and  1  kW.  It  is  impossible 
to  correctly  adjust  a 
grounded-grid  linear 
amplifier  for  clean,  effi- 
cient operation  at  the!  kW 
level  and  operate  it  at  the  2 
kW  levei  Likewise,  it  is  im- 
possible to  correctly  adjust 
it  at  the  2  kW  level  and 
operate  it  efficiently  at  the 
1  kW  level.  In  the  latter 
case,  the  amplifier  will  be 
linear  as  all  get  out,  but  it 
will  not  be  efficient. 

In  a  very  comprehensive 
article  on  this  subject,* 
William  L  Orr  W6SAI 
(Manager,  Amateur  Service 
Division  of  El  MAC)  said, 
"To  achieve  2000  Watts 
PEP  input  (usually  as- 
sumed to  equal  1000  Watts 
under  voice  conditions), 
the  amplifier  must  be 
tuned  and  loaded  at  the 
2000  Watt  level,  unless 
some  rather  sophisticated 
test  equipment  is  at  hand  " 
I   really  don't  know  what 

*Orrt  William  L  W6SAI,  "A 
Groanded-Grrd  Two-Kilowatt 
PEP  Amplifier."  Ham  Radio. 
February,  1969. 
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sophisticated  test  equip- 
ment Bill  referred  to,  but  I 
can  think  of  one  manufac- 
turer's amplifiers  which 
can  be  properly  tuned  and 
loaded  at  an  input  level 
lower  than  maximum  rated 
power.  Those  are  the  Col- 
lins 30L-1  and  30S-1.  They 
incorporate  a  simple,  inex- 
pensive, and  effective 
comparator  circuit  which 
allows  proper  adjustment 
of  the  amplifiers  at  about 
one-fifth  maximum  power 
level.  I  don't  understand 
why  other  manufacturers 
don't  put  this  same  feature 
in  their  amplifiers.  If  you 
want  to  add  it  to  yours,  it  is 
described  in  Amateur 
Single  Sideband  (originally 
published  by  Collins  Radio 
Company,  now  available 
from  the  Ham  Radio 
Publishing  Group,  Green- 
ville, NH  0304B). 

Look  now  at  Heath's 
specification,  "Driving 
power  requ  ired  —  1 00 
Watts,"  There  it  is,  plain  as 
day,  100  Watts.  If  only 
Heath  had  added  "max- 
imum/' some  of  us 
wouldn't  find  ourselves 
driving  a  nail  with  a 
sledgehammer—  trying  to 
jam  200  Watts,  335  Watts, 
or  (ughf)  470  Watts  into  an 
amplifier  which  requires 
only  one  hundred  Watts  of 
rf  to  drive  it  actually  past 
the  legal  limit  The  200, 
335,  and  470  Watts  figures 
are  what  you  can  expect  to 
come  out  of  exciters  like 
the  Drake  TR-4,  Swan  500, 
and  Swan  700,  respective- 

IV- 

If  the  amplifier  requires 

only  100  Watts  of  drive, 
what  do  you  suppose  hap- 
pens to  the  extra  hundred 
to  four  hundred  Watts?  I've 
heard  that  it's  passed 
through  to  the  antenna.  I 
really  don't  think  so.  What 
I  think  happens  is  that  it 
simply  overdrives  the 
amplifier,  beyond  its  legal 
limits,  and  quite  likely 
causes  an  excessively 
broad,  distorted  signal  — 
"flattopping,"  if  you  will 

"But    you    can    always 
:urn  down  the  microphone 


gain  on  these  super-power 
exciters  and  keep  from 
overdriving  them/'  you 
say.  "Nayp  Nay!"  say  I, 
especially  if  you  want  to 
maintain  an  optimum 
peak/average  power  ratio 
and  take  advantage  of  the 
benefits  of  your  exciter's 
ALC  feature.  By  turning 
down  the  microphone  gain 
to  the  point  where  you  will 
not  exceed  100  Watts  PEP 
output,  you  will  never 
reach  the  power  level  in 
your  exciter  where  ALC 
begins  to  control  peaks. 
You  might  as  well  turn  off 
the  amplifier  and  talk  the 
exciter  up  to  its  rated  limit, 
Your  signal  will  be  louder. 
Another  disadvantage  of 
the  turn- the* mike-gain- 
down  technique  is  that  the 
carrier  suppression  and 
noise  figures  of  the  exciter 
will  deteriorate. 

Heath's  instructions  say, 
"Tune  your  exciter  for  full 
CW  output  at  the  desired 
frequency/'  nothing  more. 
If  full  CW  output  is  be- 
tween 90  and  120  Watts, 
more  or  less,  you're  in  good 
shape.  You're  in  good 
shape,  too,  if  full  output  as 
indicated  on  an  output 
meter  coincides  with  the 
dip  in  plate  current.  If  it 
doesn't,  tune  the  exciter 
for  maximum  output  in- 
stead of  plate  current  dip 
(really,  you  should 
neutralize  those  final 
tubes).  What  Heath  doesn't 
say  is  that  if  full  output 
from  your  exciter  is  much 
in  excess  of  about  120 
Watts—  200  Watts  or  more, 
for  example  — you  run  a 
good  chance  of  overdriv- 
ing the  amplifier,  running 
illegal  power,  flattopping, 
distorting,  having  an  un- 
necessarily broad  signal, 
shortening  the  life  of  those 
expensive  power  triodes, 
splattering,  generating  ex- 
cessive harmonics,  and 
maybe  even  being  cited  by 
the  FCC  for  at  least  one  of 
the  above  violations,  Hor- 
rors! The  least  the  manual 
could  have  said  is  that  if 
your  exciter  puts  out  much 
more  than  the  required  100 


Watts,  you  should  swamp 
down  the  output  with  a 
suitable  attenuator  net- 
work 

Don't  get  the  idea  that 
I'm  picking  on  Heath  and 
the  SB-220  exclusively  I 
like  the  SB-220.  I  have  one 
and  therefore  am  most 
familiar  with  it.  I  realize 
that  Heath  expects  us  hams 
to  have  enough  good  sense 
and  expertise  to  use  their 
instructions  as  a  general 
guide,  and  not  as  the 
"final"  word.  But  a  lot  of  us 
do  sometimes  follow  in- 
structions to  the  letter. 
And  f  realize  that  Heath 
used  to  produce  an  ex- 
cellent station  accessory, 
the  SB-610  monitor  scope 
(with  two-tone  generator).  I 
know  that  every  ham  who 
uses  a  kW  or  multi-kW 
amplifier  should  have  and 
use  a  minitor  scope,  but 
Heath's  has  gotten  so  ex- 
pensive, and  they  left  out 
the  two-tone  generator  By 
the  way,  don't  be  surprised 
if,  within  the  next  year, 
another  relatively  inexpen- 
sive scope/2-tone  gener- 
ator hits  the  market  at  less 
than  $100 

I  have  operated,  or  at 
least  read  the  manuals  for, 
the  following  manufac- 
turers' linear  amplifiers  — 
Collins,  DenTron,  Drake, 
Heath,  Henry,  Hunter, 
Swan,  and  Tempo  — and 
all  are  capable  of  being  in- 
properly  adjusted  if  the 
manuals  are  followed  to 
the  letter.  This  is  under- 
standable, as  it  would  be 
practically  impossible  for 
each  manufacturer  to  give 
exact  instructions  for  prop- 
er operation  of  its  ampli- 
fier with  every  possible  ex- 
citer/amplifier combina- 
tion. Also,  some  exciters 
are  simply  incompatible 
with  most  commercial 
amplifiers;  they  are  just 
too  powerful  to  drive 
amplifiers  which  require 
only  100  Watts  drive  or 
less. 

So,  what  is  there  to  do? 
Read  the  manual  for  your 
amplifier  thoroughly  and 
follow  these  tips    I'm  sure 


that  your  amplifier, 
operators  on  adjacent  fre- 
quencies, and  those  on 
your  frequency  who  are 
trying  to  understand  what 
you  are  saying  will  ap- 
preciate it. 

1  Use  an  exciter  that  is 
power- compatible  with 
your  amplifier.  If  you 
already  have  a  super- 
power exciter,  ask  the 
amplifier  manufacturer  to 
provide  you  with  the  cir- 
cuit for  a  suitable  swamp- 
ing network, 

2.  Tune  up  your  ampli- 
fier to  the  power  level  at 
which  you  will  operate  it  If 
you  have  a  1  kW  PEP 
amplifier,  tune  it  for  1  kW 
key-down.  If  you  have  a  2 
kW  PEP  amplifier,  tune  it 
for  2  kW  key-down, 

3+  Don't  try  to  see  how 
high  you  can  make  the 
meters  fly  on  voice  peaks. 
The  right  plate  current 
metec  peak  is  usually 
about  one-half  of  max- 
imum current  with  key- 
down.  Higher  peaks  don't 
mean  stronger  signals,  just 
more  distortion  and  splat- 
ter, 

4.  Get,  and  use,  a  scope 
to  monitor  your  transmit- 
ted signal,  preferably  one 
wh  ich  will  d  isplay  a 
trapezoidal  pattern.  Even 
an  ordinary  bench  scope 
will  do,  but  "Christmas 
Trees"  are  harder  to  inter- 
pret for  linearity  than  are 
trapezoids, 

5.  Practice  tuning  your 
exciter  and  amplifier  using 
a  dummy  load,  so  that  the 
final  finishing  touches  on 
the  air  will  take  but  a  few 
seconds.  And  remember 
that  unless  your  antenna 
shows  vswr  of  1:1  and  the 
input  to  your  amplifier 
shows  vswr  of  1:1,  finishing 
touches  of  amplifier  and 
exciter  adjustments  (key- 
down)  should  be  made. 

6  Limit  key-down  time 
to  1 0  seconds  or  less.  If  you 
don't  think  that  10  seconds 
is  a  long  time,  hold  your 
breath  for  10  seconds. 

May  your  expensive  PA 
tubes  and  plate  trans- 
formers last  forever!  ■ 
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CB  to  10 


part  XII:  convert  a  Kraco  PLL  rig 


When  a  CB  transceiver 
gets  down  to  $20  or 
$30,  it's  time  to  consider 
buying  one  for  use  on  10 
meters.  Like  many  others,  I 
did  just  that  After  looking 
over  the  many  rigs  available 
in  the  $30  class,  I  decided  to 
tackle  the  Kraco  Model 
KCB-2310B,  The  main  reason 
for  selecting  this  rig  was  its 
phase  locked  loop  syn- 
thesizer r  especially  since 
most  of  the  conversion 
articles  I  had  been  reading 
usually  advised  the  reader  to 
stay  away  from  rigs  with  PLL 
because  of  the  complexity  of 
the  conversion.  To  a  certain 
extent,  those  articles  are  cor^ 

In  any  event,  once  I  had 

purchased  the  rig,  I  set  out  to 
learn  as  much  about  phase 
locked  loop  circuitry  as  pos- 
sible. Not  having  had  much 
need  for  this  information  be- 
fore, I  was  extremely  igno- 
rant in  this  area.  I  am  most 
grateful  to  George  R.  Allen 
W1HC1  for  his  excellent  ar- 
ticle, "Synthesize  Yourself," 
in  the  October,  1977,  issue  of 
13  Magazine.  This  allowed  me 
to  familiarize  myself  with  the 
basic  operation  of  the  PLL 
circuit  and  understand  its 
operation. 

When  I  began  looking  at 
the  schematic  diagram  of  the 
unit,  one  thing  became  im- 
mediately apparent,  I  wasn't 
going  to  learn  much  by  look- 
ing at  it,  and,  besides  that,  it 
was  too  small.  So  I  trotted 
down  to  my  neighborhood 
electronics    parts    distributor 


and  purchased  S/4JWS  Photo- 
fac  t  CB- 1 53,  November, 
1977.  Although  this  does  not 
have  the  Kraco  Model 
KCB-2310B,  it  does  have  the 
2320B,  which  is  identical 
except  for  a  Delta- Tune  selec- 
tor. 

After  many  days  of 
examining  the  new  schematic 
and  block  diagram  of  the 
circuit,  I  began  wondering  if  I 
had  bitten  off  more  than  I 
could  chew  in  attempting  this 
conversion,  I  just  couldn't 
make  heads  or  tails  of  what 
was  happening  inside  the  PLL 
chip,  an  NPC  7624  (ECG 
1167  is  listed  as  a  substitute). 
Endless  on-thoair  conver- 
sations failed  to  enlighten  me 
very  much  more.  I  am,  how- 
ever, grateful  to  WB5HVV 
and  many  others  for  their 
many  suggestions  and  com- 
ments. 

Finally,  when  things  began 
to  look  their  blackest  as  far  as 
the  conversion  was  con- 
cerned, I  saw  a  little  light  on 
the  horizon.  While  browsing 
in  a  local  Radio  Shack,  I 
came  across  the  National 
Semiconductor  CMOS  Data- 
book,  and  in  it  was  a  circuit 
for  a  CB  transceiver  PLL 
After  examining  the  appli- 
cation data  for  their 
MM55114  chip,  1  concluded 
that  this  chip  and  circuit 
description  looked  very 
similar  in  appearance  to  the 
one  in  my  Kraco. 

The  Kraco,  like  the  circuit 
in  the  Datahaok,  uses  a 
3-crystal  setup.  It  uses  a 
10.240-MHz  crystal  for  the 
reference     oscillator,     a 


1 0.695- MHz  transmit  mixer, 
and  a  11, 8066-MHz  offset 
generator.  For  our  purposes, 
we  can  forget  tine  first  two 
crystals  and  concentrate  on 
the  third.  This  11.8066  MHz 
oscillator  is  the  key  to  the 
circuit's  conversion. 

The  frequency  range  for 
the  conversion  I  selected  was 
that  recommended  by  the 
10-10  International,  Inc.,  in 
its  Faff  Buffer  in.  The  fre- 
quency to  be  covered  by  AM 
rig3  is  from  28.760  through 
29.050  MHz.  Simply  put,  re- 
placement  of  the 
11.8066- MHz  crystal  with  a 
12. 4047- MHz  crystal  and 
realignment  of  the  trans- 
mitter and  receiver,  plus  the 
synthesizer's  vco  (voltage- 
controlled  oscillator)  output 
circuit,  will  be  all  that  is 
necessary  to  put  your  Kraco 
231 0B  or  20 B  on  ten  meters. 

For  those  of  you  who  are 
interested  in  the  "how  it 
works"  aspect  of  the  PLL,  I 
will  cover  that  in  greater 
detail  at  the  end  of  the  con- 
version. 

The  frequency- deter- 
mining factor  for  the  circuit 
is  the  37- MHz  output  from 
the  unit's  vco.  In  normal  11 
meter  operation,  this  output 
is  heterodyned  against  a 
10.695- MHz  transmit  crystal 
for  output  on  27  MHz,  The 
vco  output  is  from  37.6592 
MHz  for  channel  1  through 
37.9492  MHz  for  channel 
23.  It  is  our  intent  to  raise 
the  output  of  the  vco  by 
1.795  MHz.  This  will  raise  the 
vco  to  39.4542  through 
39.7442  MHz.  This,  in  turn, 


gives  us  coverage  from  28.760 
to  29.050  MHz. 

Although  a  frequency 
counter  would  be  a  definite 
plus,  the  station  receiver, 
transmitter,  dummy  load, 
VTVM,  and  rf  probe  were  all 
that  was  really  required  in  the 
way  of  test  equipment.  My 
Drake  TR-3,  keyed  into  a 
dummy  load,  was  used  for 
realignment  of  the  Kraco  re- 
ceiver. The  Drake's  receiver 
section  was  used  to  align  the 
synthesizer  upon  completion 
of  the  conversion. 

The  first  step  in  the  con- 
version is  to  apply  power  to 
the  CB  transceiver,  turn  to 
channel  one,  and  check  test 
point  #8  (one  side  of  R-113) 
for  1.5  volts  dc.  A  switch  of 
the  channel  selector  to  chan- 
nel 23  should  change  the  volt- 
age to  about  2.7  volts. 
Switching  to  the  blank  posi- 
tion on  the  channel  selector 
will  cause  the  voltage  to 
change  to  approximately  5 
volts.  It  is  important  to  ob- 
serve that  these  voltages  vary 
as  you  change  from  channel  I 
to  channel  23  and  that  this 
voltage  is  the  controlling  volt- 
age for  the  vco.  We  will  come 
back  to  this  test  point  in  a 
moment, 

The  next  step  is  to  replace 
crystal  X 1 0  1  ( the 
11.8066-MHz  crystal)  with  a 
124047  MHz  crystal.  This  is 
an  HG18/U  crystal  holder 
and  the  tolerance  is  ±.001 
percent.  Once  the  crystal  has 
been  installed,  you  will  ob- 
serve that  the  dc  voltage  at 
TP  #8  jumps  to  5  volts, 
regardless  of  the  position  of 
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the  channel  selector.  Turn  the 
rig  again  to  channel  1  and 
adjust  vco- output  trans- 
former T-1 01  until  the  volt- 
age begins  to  drop.  Generally! 
this  requires  turning  the  slug 
in  a  clockwise  direction.  Con- 
tinue adjusting  this  slug  until 
you  read  1,5  volts  at  TP  #8. 
This  indicates  the  vco  is  func- 
tioning correctly!  and  rota- 
tion of  the  channel  selector 
will  again  indicate  a  gradual 
increase.  This  nearly  com- 
pletes the  vco  alignment.  At- 
tach an  rf  probe  to  TP  #3  and 
adjust  T-l  11  for  maximum.  If 
the  output  is  too  low  to 
measure  here,  attach  the 
probe  to  the  collector  of 
Q-108  and  again  adjust  T-1 11 
for  maximum.  This  completes 
the  vco  alignment 

Having  completed  the 
synthesizer  adjustments,  we 
now  turn  to  the  receiver. 
With  a  signal  generator  (or  in 
my  case,  my  Drake  trans- 
ceiver), provide  a  receive  sig- 
nal at  approximately  28.9 
MHz,  I  loaded  my  Drake  into 
a  dummy  load  (lightly)  and 


adjusted  T-1 04  and  T-1 05  for 
maximum  S- meter  reading  on 
the  Kraco.  This  required  a 
couple  of  turns  and  com- 
pletes the  receiver  alignment 

With  a  dummy  load  con- 
nected to  the  Kraco,  attach 
the  rf  probe  to  the  collector 
of  0-1 10  (xmit  mixer)  and 
adjust  L-103  and  L-104  for 
maximum  rf  out  Move  the 
probe  to  the  base  of  Q-l  1 1 
(xmit  buffer)  and  adjust 
T-1 02  for  maximum.  Again 
check  and  adjust  L-103  and 
L-104  with  the  probe  still 
connected  to  the  base  of 
Q-111.  Next,  attach  the 
probe  to  the  collector  of 
Q-111  and  adjust  T-103  for 
maximum.  By  this  time,  you 
should  have  enough  rf  to  see 
output  on  your  power  or 
wattmeter.  With  the  probe  at 
the  antenna  connector,  adjust 
L-106,  L-109,  and  L-11G  for 
maximum  output.  On  my  rig, 
it  was  about  4!/?  Watts. 

Turn  the  channel  selector 
to  channel  4.  With  the  station 
receiver  tuned  and  calibrated 
to  2&8  MHz,  key  the  Kraco 


into  a  dummy  load  and  adjust 
CM  01  until  the  output  of 
the  rig  is  exactly  28.8  MHz.  I 
found  the  rig  to  be  within  2 
kHz  prior  to  this  adjustment 
This  completes  the  conver- 
sion, 

For  those  of  you  who  are 
wondering  how  the  Kraco's 
synthesizer  works,  let  me  say 
this.  First  of  all,  1  am  not  an 
electronics  engineer  and  I 
may  not  be  totally  accurate 
in  my  description  of  what  is 
going  on  internally  within  the 
PLL  chip,  but  I  feature  it  to 
be  happening  like  this:  The 
10.240- MHz  output  from  the 
reference  oscillator  is  inter- 
nally divided  by  a  1024  oscil- 
lator/divider which  outputs  a 
10  kHz  signal  to  the  frequen- 
cy detector.  This,  by  the  way, 
establishes  the  10-kHz 
spacing  for  the  vco.  The  vco 
is  being  controlled  by  the 
frequency  detector.  Its  out- 
put is  approximately  39.455 
MHz+  This  signal  is  mixed 
with  the  output  of  our 
1  2.4047-MHz  oscillator's 
third    harmonic    of    37.215 


MHz  (rounded  off  for  con- 
venience). The  resultant 
2.240-MHz  signal  is  fed  to  the 
PLL's  programmable  divider 
(divide  by  224  through  250), 
where  in  this  case  it  is  divided 
by  224.  This  IfrkHz  output 
is  also  fed  to  the  frequency 
detector  causing  the  vco  to 
lock  on  39.455  MHz.  The 
channel  selector  changes  the 
programmable  divider,  and 
changing  it  to  a  new  channel 
will  cause  the  signal  fed  to 
the  frequency  detector  to  be 
more  or  less  than  10  kHz. 
This  will  vary  the  vco  output 
until  the  input  signals  again 
match,  and  a  new  locked  con- 
dition is  met  For  more  infor- 
mation, I  refer  you  to  page 
4-25  of  the  CMOS  Databook 
by  National  Semiconductor. 
I  hope  this  information  is 
of  some  use  to  anyone  con- 
sidering converting  their 
Kraco  to  ten  meters.  I  know  I 
had  a  lot  of  difficulty  finding 
information  about  such  con- 
versions*  The  majority  of 
information  was  garnered 
from  73  Magazine.  ■ 
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]  005  Twining  Road 
Dreshar  PA  1 9025 


Tuned  Circuits  In  Your  Junk  Box 


making  do  with  what's  on  hand 


Reading  the  mai!  can  be 
fun,  bring  back  mem- 
ories, and  also  provide  the 
impetus  to  put  some  thoughts 
down  on  paper.  This  is  the 
result  of  a  conversation  over- 
heard recently  on  two  meters. 
The  point  in  discussion  was 
what  to  do  if  you  want  to 
duplicate  a  piece  of  gear  that 
requires  tuned  circuits  and 
your  available  parts  do  not 
match  up  with  the  parts  list 

The  two  groups  of  values 
in  Table  1  will  provide  a 
kickoff  point 

What  is  shown  by  the  two 
groups  of  values  points  to  the 
ease  of  scaling  LC  values  so 
thai  you  can  produce  a  tank 
that  will  tune  to  the  fre- 
quency of  your  choosing.  The 
fundamental  rule  if  you  want 
to  keep  the  same  frequency 
of  a  given  tank  but  change 
the  relative  LC  values  to  fit 
what  is  on  hand  is  shown  by 


the  middle  line  of  each  ex- 
ample. That  is,  if  you 
multiply  one  value  of  the 
tank  by  a  given  factor  and 
divide  the  other  tank  value  by 
the  same  factor,  then  the 
resultant  tank  will  tune  to  the 
same  frequency  as  that  of  the 
original  tank  circuit, 

Another  thing  that  be- 
comes painfully  obvious  from 
the  above  example  is  just  how 
powerful  an  animal  the  pico- 
farad can  be  if  unrealistic 
values  are  chosen. 

It  ts  obvious,  if  you 
wanted  to  design  a  six  meter 
LC  circuit,  that  the  figures  in 
example  B  would  be  much 
easier  to  handle  in  terms  of 
tuning  rates,  not  to  say 
ideally,  but  much  closer  to 
the  ball  park  than  the  values 
in  A  (even  though  the  median 
values  in  both  groups  tune  to 
the  same  frequency. 

A  further  use  for  the 
concept  of  scaling  would  be 


b 


uH 

pF 

Frequency  MHz 

1 

9 

53,052 

1 

10 

50,329 

1 

11 

47.987 

0,1 

99 

50.583 

O.t 

100 

50.329 

0.1 

101 

50.079 

Table  /, 


handy  if  we  had  used  the 
median  values  in  example  B 
for  six  meter  work  and 
wanted  to  scale  these  values 
upward  to  provide  a  starting 
point  for  a  two  meter  tank 
circuit.  Since  wc  realize  that 
values  at  144  MHz  are  going 
to  be  substantially  smaller 
than  at  50  MHz,  let  Lb  sun 
with  the  median  values  in 
example  A  (1  uH  and  10  pF)f 

All  we  have  to  do  is  take  a 
ratio  of  the  new  frequency  to 
the  old  frequency.  We 
divide  144  by  50.329,  which 
gives  us  approximately  2.86  L 
Wc  then  divide  the  LC  values 
of  the  six  meter  tank  by  this 
ratio  and  our  tank  now  tunes 
to  144  MHz.  The  resultant 
values  are  0.350  uH  and  3.5 
pF« 

Here  again  a  correction  is 
called  for  in  order  to  get  the 
C  value  up  to  a  readily  ob- 
tainable component.  Once 
again  we  can  scale  our  com* 
ponents  in  the  direction 
desired.  Let  us  arbitrarily 
pick  a  scaling  factor  of  four 
and  multiply  the  C  value  by 
this  factor.  Then,  in  order  to 
keep  the  frequency  of  the 
tank  where  we  want  it,  wc 
must   divide  the  L  value  by 

the  same  factor. 

The     new     values    are 


approximately  \A  pF  and 
0.88  uH,  which  are  values 
thai  we  can  I'iiul  in  the 
average  junk  box  or  flea 
market  sale- 
While  we  are  still  up  on 
two  meters,  it  is  once  more 
interesting  to  note  the  power 
of  the  picofarad.  If  you  put 
this  lank  into  a  home  brew 
super-regen,  you  would  hit 
the  band  all  right,  bui  a 
change  of  one  picofarad 
would  swing  the  tank  fre- 
quency from  144  MHz  all  the 
way  up  to  149.35  MHz.  This 
makes  a  very  convincing  case 
for  the  good  vernier  dial  and 
the  handset  /band  spreax 
method  of  tuning  any  piece 
of  VHF  gear. 

If  we  drop  down  into  tht 
low  frequency  bands,  lih 
becomes  a  bit  simpler 
Perhaps  the  communes 
scaling  question  here  is  wha 
tuning  range  can  be  expectet 
from  a  100  pi  tuning  con 
denser  when  it  is  hooked  u\ 
with  an  inductance  of  abou 
20  uH,  A  bit  of  cakulatioi 
will  show  the  above  tank  t< 
hit  in  the  area  of  3500  kHi 
The  answer  here  is  found  ii 
the  fact  that  the  tuning  rang 
varies  as  the  square  root  a 
the  tuning  capacity.  Thus,  i 
your    capacitor    is     10    p 
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minimum  and  100  pF  maxi- 
mum and  you  neglect  stray 
circuit  capacities,  your  ratio 
of  maximum  to  minimum 
capacity  is  10  and  the  square 
root  of  10  is  3.16.  This  means 
that  your  tuning  range  would 
be  3500  kHz  times  this 
factor,  3.16,  or  11.06  MHz. 
Thus,  your  lank  would  tune 
from  about  3500  kHz  to 
about  11,000  kHz  (11  MHz). 
The  20  uH  inductance 
value  can  be  calculated 
according  to  the  usual  for* 
mula  or,  once  again,  we  can 


illustrate  another  use  of 
scaling  from  known  data. 

Notice  in  the  median 
values  in  example  B  that  a 
value  of  tuning  capacity  of 
100  pF  is  specified,  which  is 
the  same  value  we  had  on 
hand  to  construct  our  low 
frequency  tank.  We  can  scale 
the  inductance  information 
needed  as  follows. 

First  we  make  a  ratio  of 
the  frequency  of  the  known 
tank  divided  by  the  fre- 
quency of  the  desired  tank. 
This  would  appear  as  50,329 


over  3.5.  Always  make  sure  in 
setting  up  your  ratios  that 
you  do  not  mix  MHz  with 
kHz  or  the  results  will  be  less 
than  desired  due  to  deci- 
mals tis.  The  ratio  in  this  case 
is  approximately  1438.  This 
ratio  factor  is  then  squared 
and  multiplied  by  the  original 
inductance  values.  14.38 
squared  is  about  206,  which, 
when  multiplied  by  the  orig- 
inal L  value  of  0.1  uH,  gives 
you  your  new  value  of  about 
20  u  H. 

These   little  scaling   kinks 


can  make  life  a  lot  easier  if 
your  data  on  hand  does  not 
fit  the  frequency  of  imme- 
diate interest.  You  can 
manipulate  known  good  LC 
data  all  over  the  lot  very 
easily.  The  two  words 
"about"  and  M  approxi- 
mately" are  used  to  denote 
that  calculator  answers  with 
eight  places  to  the  right  of 
the  decimal  point  were 
rounded  off  as  they  serve  no 
real  purpose  in  our  little  cor- 
ner of  the  world.  That's  what 
trimmers  are  for  1  ■ 


DX 


from  page  18 

Walvis  Bay 

The  United  Nations  Security 
Council  has  recommended 
that  Walvis  Bay  be  made  part 
of  independent  Namibia, 
formerly  Southwest  Africa 
(ZS3)(  but  left  the  final  decision 
to  be  worked  out  between 
Namibia  and  South  Africa. 
South  Africa  refuses  to  give  up 
control  of  Walvis  Bay  and  com- 
pares the  situation  to  asking 
the  U.S.  to  give  up  Alaska 
because  it  is  closer  to  Canada 
than  to  the  U.S.  Work  them 
when  you  hear  them,  but  donTt 
expect  any  decision  on  the 
DXCC  status  of  Walvis  Bay  un- 


til after  WARC  79,  The  same 
goes  for  SB  and  H5. 

QSL  INFORMATION 

C31MJtoEA3MS 
C31MKtO  EA3WZ 
C31MSto  EA3MS 
D68AF  to  K5YY 

DA1GR/OHB  to  Box  395,  APO 

New  York  09611 

F0CH/FCtoHB9TL 
F0ALZ/FH0  to  K5YY 
FB8ZM  (see  text) 
FH8CY  to  Box  50,  Island  of 
Mayotte,  Comoro  Islands 
ID90N  to  I30N 
JOlYAKto  JA1KSO 
KM6BI  (see  text) 
OH6DXtoOH8RC 
PY0RO  to  George  Hintz,  37 


Ham  Help 


My  hearing  loss  is  in  the 
1500  to  2000  cycle  range  {near 
ny  XYL's  voice  box). 
Sometimes  it's  a  comedy 
outine  watching  me  purchase 
m  item,  if  the  clerk  asks  a 
question  or  makes  a  recom- 
nendatton.  You  can  imagine 
ny  concern  about  getting  on 
he  airwaves  with  people  who 
lave  a  little  different  accent 
han  ones  I'm  accustomed  to. 
ve  read  in  73  and  GST  about  a 
umber  of  people  with  handic- 
aps much,  much  more  severe 
lan  mine,  Although  they  are 
ispirationa!,  these  articles  do 
ot  solve  my  particular  prob- 
tm. 

How  can  you  help?  Well,  let 
\e  give  you  an  example.  I 
ought  an  MFJ  CWF2BX  filter 
Dr  my  Kenwood  820S.  It 
rorked  fine  (cut  out  a  lot  of  side 
oiseh  hut  I  was  forced  to  wear 
arp hones  all  the  time.  This 
.n't  good  if  it  can  be  avoided 
i    most    people    with    some 


hearing  loss,  MFJ  accepted 
the  CWF2BX  (because  it  was 
new)  on  a  trade,  and  I  upgraded 
for  a  721  which  drives  a 
speaker.  Now  I'm  wondering 
what  speaker  will  be  right  for 
my  ears.  As  I  progress  in  ham- 
dom,  Tm  sure  this  will  be  a 
minor  problem  because  I  will 
understand  more  about 
reading  the  specifications  of 
equipment  and  relating  them 
to  my  particular  problem.  Not 
so,  today— I'm  green  as  Wayne 
is  Green  and  need  all  the  help  i 
can  get.  The  manufacturers 
and  distributors  know  their  pro- 
ducts and,  as  widespread  as 
the  hearing  problem  is,  must 
have  many  hard-of-hearing 
working  for  them.  They  could 
save  themselves  a  lot  of  prob- 
lems (returns  and  complaints) 
by  offering  a  "blip"  of  some 
kind  to  the  hard-of-hearing  in 
their  advertisements. 

I've    taken     lip     reading 
courses  and  seminars  of   all 


Easy  Street.  Sudbury  MA 
01776 

SL1FROtoSM5AHK 
TF6M  to  Box  1058,  Reykjavik, 
Iceland 

TZ6ET  to  DL7SS 
VE3FXT/S&H5/etc.,  to  George 
Colins,  PO  Box  431,  Cam- 
bridge, Ontario,  Canada 
VK9YS  to  F6CYL 
VP2EEK  to  KP4KK 
VP2LBH  (see  text} 
VP2LFL  to  WB8ZRV 
VP2VEN  to  K5GOE 
YI1BDG  (see  text) 
ZE8JJ  to  K9UIY 
ZK2APtoW0JRN 
ZK2TT  to  Box  22572,  Tel  Aviv, 
Israel 

386DA  to  3B8DA 
3B8YY  to  K5YY 
5W1BN  toKH6JEB 
601 FG  to  I2MPQ,  Pietro  Am- 
brosia, Via  Stradella  13.  20129 
Milano,  Italy 


Study  Guides 

and 

Code  Tapes  - 

The  Bast  Available 


3t7 


4X30CJ  to  4X4CJ 
9V1TE  to  W0TKJ 

Thanks  to  the  West  Coast  DX 
Bulletin  for  much  of  the  above 
information. 


kinds  to  stay  up  with  the 
"norms."  It  ain't  easy!  The 
most  pathetic  part  is  to  see 
some  folks  become  recluses  or 
shun  unknown  areas  because 
of  this  minor  defect.  Does 
anyone  have  any  suggestions 
to  help  me  out? 

Charlie  Kline  WOftDJP 

1307  S.  Lincoln 

Longmont  CO  80501 


Our  repeater  group  is  in- 
terested in  purchasing  a  G.R. 
Stephen  Company  Model 
1 A-220  linear  amplifier. 

Allen  Communications,  N.E., 
from  Chester,  Conn.t  used  to 
handle  this  amp  about  2  years 
ago,  but  now  we  can't  seem  to 
get  ahold  of  anyone  at  Allen, 

We  also  tried  to  get  a  phone 
number  and/or  address  of  the 
G.R.  Stephen  Company,  but  so 
far  we  haven't  had  any  luck. 

We  would  appreciate  any 
info  on  either  company  so  that 
we  might  be  able  to  purchase 
this  amplifier. 

DaveStricklerWA3THB 

323  S  3rd  Ave. 

Lebanon  PA  17042 


Has  anyone  had  experience 
m  converting  a  Bendix  Model 
IV14CA  or  similar  2-way  radio 
to  amateur  service?  Any  infor- 
mation would  be  appreciated. 
Paul  Combs  AA4NL 
PO  Box  176 
Langley  KV  41645 

I  need  the  following  back 
issues  of  73  Magazine  to  com- 
plete my  collection:  January, 
March,  April,  August,  1976.  I 
will  pay  the  newsstand  price 
plus  postage,  if  they  are  in 
good  condition,  73  is  out  of 
stock  of  these. 

Thomas  Cooper 

PO  Box  386 

Temperance  Ml  46182 

I  just  bought  a  used  Heathkrt 
SB-303  receiver  and  an  SB-401 
transmitter,  and  I  would  like  to 
know  if  anyone  knows  about 
any  articles  published  about 
this  gear  in  the  past  seven 
years. 

Tony  Castaner  KZ5TC 

PO  Box  834 

Albrook  AFS 

Panama  Canal  Zone 
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Alan  C  Merrill  WIFYR 
339  Tangtewood  Estates 
Keene  SH  0343! 


Support  Your  Local  Fire  Chief 


hams  and  the  safety  services 


We  hams  often  fee 
that  the  public  safe- 
ty services  don't  ever  need 
communications  assis- 
tance from  the  ham  fra- 
ternity because  of  the  very 
sophisticated  radio  sys- 
tems now  in  use  by  the  fire 
and  police  departments. 
Not  so,  friends!  For  exam- 
ple,   on   September  17-18, 


1977,  the  Meadowood 
County  Area  Fire  Depart- 
ment in  Fitzwilliam,  N.H., 
a  fire  training 
for  all  of  New 
Over  1400  fire 
fighters  attended  the  two- 
day  school,  which  was 
sponsored  by  the  New 
Hampshire  Association  of 
Fire  Chiefs.   A  number  of 


hosted 
school 

England 


different  locations  were 
used,  including  th** 
Meadowood  Drill  Yard  and 
Fire  Stations  in  FiUwilliarn, 
several  buildings  at  Keene 
Shite  College,  and  two 
other  locations  in  Keene 
for  pump  courses.  In  all,  27 
pieces  of  fire  apparatus 
were  deployed  in  the  area 
As  can  be  well  imagined, 


Alan  W1FYR  on  an  HT  with  an  oil  pit  fire  burning  in  the  background. 


communications  could  be 
a  real  problem  with  such 
an  elaborate  program,  in 
view  of  the  fact  that  the 
fire  frequencies  had  to  be 
kept  free  for  emergency 
traffic  To  add  to  the  prob- 
lem, several  pieces  of  fire 
apparatus  were  on  fre- 
quencies not  used  in  the 
local  area,  and  were  there- 
fore unable  to  communi- 
cate with  the  local 
dispati  h  center  or  with 
other  equipment 

WR1AHG,  "The  Keene 
Machine"  (147.975-375), 
was  used  to  coordinate  the 
entire  affair  and  to  handle 
the  non-emergency  traffic, 
thereby  freeing  the  fire  fre- 
quencies for  emergency 
traffic.  K1XR,  WA1UNNf 
and  WIFYR  were  deployed 
in  the  area  with  base  stations 
and  portables.  The  repeater 
coverage  was  excellent, 
with  all  course  sites  easily 
covered  with  handie-talkies, 
even  though  the  locations 
were  some  15  miles  apart. 

The  Keene  Machine  is 
located  on  Hyland  Hilt  on 
the  border  of  Keene  and 
Westmoreland,  at  approx- 
imately a  1500'  elevation 
The  machine  runs  about  65 
Watts    to    a    5.2    dB    gain 
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YOUR  BEST  BUYS  IN  KITS  &  FREQUENCY  COUNTERS 


6  GOOD  REASONS 


FOR  BUYING  A  HAL-TRONIX 
FREQUENCY  COUNTER 


[I]  100%  COMPLETE  KITr  (2)  EASY  ASSEMBLY,  (3)  COMPLETELY  ENCLOSED  IN 
METAL  CABINET,  (4)  iC  SOCKETS  USED  THROUGHOUT  FOR  EASY  TTL  REPLACE- 
MENT (5)  EASY  ON  YOUR  POCKET  BOOK.  AND  (6)  MO  EXPENSIVE  CHIPS  TO 
REPLACE  {EXAMPLE— IF  YOU  LOSE  A  DECODER.  LATCH  OR  DRIVE  IN  A  HAL 
TRONIC  COUNTER.  THE  AVER  AGE  COST  OF  REPLACEMENT  OF  THE  LOW-COST  TTLS 
*S  LESS  THAN  1 1  00  EXCLUDING  THE  PRE-SCALE  CHIP  IN  SOME  OF  Hff  NEWER 
COUNTERS  NOW  BEING  MARKETED  BY  MY  COMPETITION,  THEY  ARE  USING  THE 
EXOTIC  SINGLE  CHIP  AND  WOULD  COST  YOU  CLOSE  TO  * 30  00  TO  REPLACE) 
THIS  IS  SOMETHING  YOU  SHOULD  CONSIDER 


ANALOG-DIG1LAB 
KIT  $139.50 


DESIGNED  BY  HAL-TRONIX 
AND  MIKE  GOLDEN  OF 
R.E.T.S.  ELECTRONICS 
SCHOOL  OF  DETROIT.  FOR 
RUGGED  CLASSROOM  USE 

FOR  THE  RADIO  AMATEUR,  STUDENT,  EXPERIMENTER  OR  DESIGNER 
SPECIFICATIONS:  OUTPUT  VOLTAGES;  +5V>  +  1ZV.  -  12V;  USABLE  CUR* 
RENT:  750mA;  %  Regulation  at  500mA;  0.2%;  Short-circuit  limited  at  1.0  amp; 
Thermal  overload  protected.  Power  requirements:  117V AC,  60HZ.  40  Watts. 
Function  Generator;  Frequency  range:  1HZ  to  100M2  in  5  bands.  Amplitude  ad' 
Justabte  from  0  to  10  VPP.  DC  offset  adjustable  from  0  to  ±  10V.  Waveforms: 
Sine,  square,  triangular  and  TTL  Clock,  TTL  Clock  0  to  +  5V  level,  £00  ns  rise 
end  fall  time.  Frequency  determined  by  Function  Generator,  Output  imped- 
ance i.2K  ohm 

Most  of  ail.  it's  easy  to  construct  and  service,  PC  boards  are  predriilecL  plated 
Itiru  and  solder  flowed,  Over  1000  units  sold  to  schools. 


FROM  HAL  TRONIX 
FIRST  TIME  OFFER 


six  digit  alabm  CLOCK  KIT  faf  home,  camper.  RV.  or  field-day  use.  Operates 
on  12 -volt  AC  or  DC.  and  has  Its  own  60  Hz  time  base  on  the  board.  Complete 
with  all  electronic  components  and  two-piece,  pre  drilled  PC  boards.  Board 
size  4"  x  3".  Complete  with  speaker  and  switches,  it  operated  on  DC,  there  Is 
nothing  more  lo  buy," 

I     HIWEU    f\   I       ■     ■     ■    m    *    *    ■     ia-i**rri<il-fc    +    +    +    4lf4***ri     II    4    *   ■§■#   #    ■     #    I    *   ♦  »  *  *  ■  #  •'#  V  #  ♦  J   •  *  #  •   *  *  ^  J  VirjF  J 

Twelve-volt  AC  line  cord  for  I  hose  who  wish  to  operate  the  clock  from  1  T&volt 
AC.  (2,50 

'Fits  clock  case  advertised  below. 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT  COMES  WfTH  ^  SIDEO.  PLATED  THRU  AND 
SOLDER  FLOWED  G-10  PC  BOARD,  7  567  s,  2  7402.  AND  ALL  ELECTRONIC 
COMPONENTS.  BOARD  MEASURES  3%  *  5%  INCHES.  HAS  12  LINES  OUT, 
ONLY  %  19.95 

6  DIGIT  CLOCK   •    12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  G10  PRE  DRILLED  PC  BOARDS,  1 
CLOCK  CHIP,  6  FND  359  READOUTS,  13  TRANSISTORS,  3  CAPS,  9 
RESISTORS.  S  DIODES,  3  PUSH-8UTTON  SWITCHES.  POWER 
TRANSFORMER  AND  INSTRUCTIONS. 

DONT  S£  POOLED  BY  PAflTtAL  KITS  WHERE  YOU  HAVE  TO  BUY 
EVERYTHING  EXTRA 


CLOCK  CASE  Available  and  will  fit  any  one  of  the  above  clocks.  Regular 

Price  .  -  -  $6  r  :   Bui  OnU  H.*0  when  bought  with  tic«Jt 

60HZ  TUWl  ftASE  CRYSTAL  TIME   BASE   KIT    WILL  ENABLE  MOST  ALL 

DIGITAL  CLOCKS  TO  OPERATE  FROM  12  VDC.  LOW  PROFILE  UNIT.  EASY 

3-WIRE  HOOKUP  ACC  2PPM,  ADJUSTABLE 

COST  ONLY  S5.95  EACH  OR  2  FOR  $10.00— OR  ONLY  $4.50  WITH  CLOCK 

PURCHASE. 

10-MHi  CRYSTALS  HI-QUALITY  CRYSTALS,  DESIGNED  FOR  FREQUENCY 
CONTROL  AND  ELECTRONIC  TIME  PIECES;  AGING  FACTOR  5PPNI.  MEETS 
OR  EXCEEDS  MiL  C-3Q98  SPECS.  MADE  ESPECIALLY  FOR  HAL-TRONIX  BY 
SENTRY.       PRICE  $4  95  OR  2  FOR  S9D0 


^speciaU 


IttTtftSIL  EVALUATION  KIT 

BUILD  YOUR  OWN  D.V.M  or  DM.M  LOW  COST  DOTAL  PANEL  METER 
DESIGN— KIT  INCLUDES  COMPLETE  ASSEMBLY  INSTRUCTIONS  ALONG 
WITH  A  PRE  DRILLED  P.C.  BOARD,  4  LED  READOUTS  AND  THE  INTERSIL 
7107  CHIP,  ALONG  WITH  ALL  REQUIRED  ELECTRONIC  PARTS  TO  COM 
PLETE  KIT  ALL  YOU  NEED  IS  THE  SUPPLY  VOLTAGE.  FEATURES  FULL 
SCALE  READING  OF  200  MV  OR  200V,  HAS  A  CLOCK  ON  BOARD.  WITH 
AUTO  ZERO  AND  OVER  RANGE  FEATURES.  S  19.95 

ACC  UK  EVER  (KIT)  I  HIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WB4VVF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR* 
RETT,  IN  OST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK. 
§14*93 

ACCUKEYER- MEMORY  OmON  KTT  THIS  ACCUKEYER  MEMORY  KIT  PS*0- 
VlDES  A  SIMPLE.  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4WF  ACCUKEYER  WHILE  DESIGNED  FOR  DIRECT  ATTACH- 
MENT TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY   $16.95 

SHIPPING  INFORMATION 

ORDERS  OVER  515.00  WILL  0E  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
$1500  PLEASE  INCLUDE  ADDITIONAL  Si .00  FOR  HANDLING  AND  MAILING 
CHARGES.  SEND  SASE  FOR  FREE  FLYER 


BY  POPULAR  DEMAND 

—  we  are  continuing  to  offer  with 
Jm|VU/      any  purchase  of  S99  or  more  from  ad  or  flyer,  a 
,C«»€*f*  Faircni,d    Clock    Module    FCS-8I00A    (suggested 
\  JV*   retail  price  of  S20}, 


look  of  these  Summer  Specials 

COMPLETE  KITSi  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE  HAL-&00A  7  DIGIT  COUNTER  WITH  FRE 
QUENCY  RANGE  OF  ZERO  TO  600  MH2.  FEATURES  TWO  INPUTS:  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY!  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  IS  1.0  SEC  OR  .1  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE  ACCURACY  ±.001%,  UTILIZES  10-MHz  CRYSTAL  5 
PPM 


COMPLETE    KIT,.. 


--##44 


...... 


S129 


H  AL  300A  7^DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  2ERO  TO  300 
MHz  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY  AUTOMATIC  ZERO  SUPPRESSION  TIME  BASE  IS  10  SEC 
OR  1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE  ACCURACY 
-  001%,  UTILIZES  10-MHz  CRYSTAL  5  PPM. 
COMPLETE    KIT. ...i«*T. „.. S109 


HAL-SIM  8-DlGlT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MHz  OR  BETTER.  AUTOMATIC  DECIMAL  POJNT.  ZERO  SUPPRESSION  UPON 
DEMAND.  FEATURES  TWO  INPUTS.  ONE  FOR  LOW  FREQUENCY  INPUT.  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRE  SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  SEEN  MADE.  1.0 
SEC  AND  .1  SEC  TIME  GATES.  ACCURACY  ±.001%.  UTILIZES  10  MHz 
CRYSTAL  5  PPM 

ATTENTION  RADIO  CLUES  For  club  o*  group  projects,  request  FREE  \nfot- 
mat  ion  about  our  DISCOUNTS  on  any  ot  the  HAL-TRONIX  kits  Discounts  range 
from  10-25%,  depending  upon  the  quantity  needed 

We  are  experienced  in  supplying  Ms  m  volume  quantities  lo  schools, 
labor at  ones  clubs,  and  common- interest  groups  Nobody  beats  HAL  TRONIX 
quality  and  price  Just  try  us  and  see  lor  yoursell 


new 


FROM 

HAL-TRONIX 


DELUXE  12-BUTTON  TOUCHTON6  ENCO0EH  KIT  utilizing  the  new  ICM  7206 
chip  Provides  both  VISUAL  AND  AUDIO  indications1  Comes  with  lis  own  two- 
tone  a  nod  i  zed  aluminum  cabinet  Measures  only  2  3/4  x  3  3/4"  Complete  with 
Touch-Tone  pad.  board.  crystal,  chip  ana  all  necessary  components  to  finish 
the  Kit 
PRICED  AT... ...... 129.9S 

For  those  who  wish  to  mount  the  encoder  in  a  hand- held  unit,  the  PC  board 

measures  only  9*M6"  *  1  3M".  This  partial  kit  with  PC  board,  crystal,  chip  and 

components. 

PRICED  AT. .•►*--.•-+*...,*.-,* '»¥'•  .*..**. •.•,*.*-*•.**.•...,  514.95 


ruE-scALER  icrrs 

iPre-drllted  G10  board  and  all  components) 

HAL  500  A/PRE $24.95 

{Same  as  above  with  prearnp) 

H Al  600  PRE - $ 34.95 

(Pre -drilled  G10  board  and  aJI  components? 

n  n  L  OUv  <nl  W  KL<  *  *  *  *  ■  *  *  *  *  *  *  *  ■  *  *  ■  *  ■  •  *  »  ■  *  .  •  *  *  *  *  ■  •  *  *  *  *  «  *  *  9  J  9  *9  j 

(Same  as  above  but  with  preamp) 


SPECIAL  OFFER— While  they  last 

FMD-70  Common  cathode  readouts  direct  replacement  for 
the  FND-359same  pin-out, 

10  units  (Am)—      10/     4.00 

100  units  (.35*)—   100/  35,00 

500  units  (30c)—  500/150.00 

1000  units  (.250—1000/250.00 


"HAL"  MAROtD  C.   NOWLAND 
VV8ZXH 


Hal-Tronix 

P.O.  BOX  1101 

SOUTHGATE,  MICH.  48195 

PHONE  (313)285-1782 
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antenna  on  a  125'  tower. 
The  machine  has  emergen- 
cy standby  power  and  a 
commercial  autopatch, 
which  has  been  modified 
by  WA1UNN  to  its  present 
excellent  condition.  The 
autopatch  allowed  us  to 
keep  in  touch  with  the 
local  dispatch  center,  and 
with  monitors  on  the  local 
frequencies,  the  crew  was 
able  to  coordinate  all  ac- 
tivities with  almost  no  con- 
fusion  or  errors.  The 
members  of  the  New 
Hampshire  Association  of 
Fire  Chiefs  were  unani- 
mous in  their  praise  for  the 
excellent  and  very  profes- 
sional job  done  by  the 
repeater  and  its  crew. 

Amateur  repeat* 
groups  should  explore  this 
area  of  public  service  fur- 
ther if  they  have  not 
already  done  so.  There  are 
many  areas  in  public  safety 
where  a  2  meter  repeater 
and  a  well-organized  crew 
with  handie-talkies  can  be 
of  real  and  significant 
assistance  to  fire  and 
police  departments.  CB 
has  sometimes  teft  a  bad 
taste  in  the  mouths  of 
many  public  officials,  so 
the  amateurs  may  have  to 
do  a  selling  job  to  get  a 
foot  in  the  door.  (Once  in, 
though,  let's  not  flub  it!) 
Two  meter  repeaters  are  a 
natural  for  this  type  of 
public  service,  particularly 
if  the  machine  has  an 
autopatch  and  auxiliary 
power.  In  a  disaster  situa- 
tion, this  is  obvious. 
Hopefully,  the  repeater 
group  will  set  up  some  type 
of  plan  to  first  offer  its  ser- 
vices, and  then  to  fill  the 
need.  It  might  also  pay  the 
group  to  explore  the  areas 
of  need  from  a  communi- 
cations point  of  view  Not 
only  can  repeaters  be  used 
in  a  disaster,  but  also,  as 
the  Meadowood  Fire 
School  so  aptly  illustrated, 
they  can  be  used  on  a  fairly 
regular  basis  for  other  ma- 
jor "non-disaster"  situa- 
tions, 

One  area  that  should  be 
explored  in  certain  parts  of 


the  county  is  "overload' 
on  the  fire  (and  perhaps 
police)  frequencies.  Chief 
Clayton  Higgins  of  the  Con 
cord,  New  Hampshire;  Fire 
Department  related  an  in- 
stance where,  because  of  a 
particular  set  of  circum- 
stances, 37  calls  came  into 
their  central  dispatch 
center  within  a  20-minute 
period,  with,  among  other 
things,  two  2-alarm  brush 
fires  Not  necessarily  a 
disaster  situation,  but  a 
real  problem?  Because  of 
the  tremendous  overload, 
the  fire  frequencies  were 
useless  except  for  local 
truck-to-truck  communica- 
tions What  a  natural  for 
two  meter  repeaters!  A  few 
HTs  at  the  right  places 
(with  a  chief  or  other 
officer  at  some  of  the 
larger  fire  scenes)  and  an 
avenue  of  communication 
would  be  established  be- 
tween the  central  dispatch 
and  the  field. 

Our  own  fire  and  police 
central  dispatch  covers  all 
of  Cheshire  County,  N.H., 
and  parts  of  Vermont  and 
Massachusetts.  There  are 
over  30  fire  departments  in 
this  excellent  system.  The 
frequencies  available  to 
them  are  adequate  for 
normal"  loads,  but  should 
there  be  a  disaster  or  just  a 
set  of  circumstances  such 
as  Concord  experienced,  it 
would  severly  overload  the 
existing  frequencies  so  that 
communications  would  be 
virtually  impossible.  We 
feel  that  the  Keene 
Machine  could  be  used  as 
an  alternate  link  for  high 
priority  "White  Hat" 
(chiefs')  traffic.  It  might 
just  "save  the  day"  some 
day! 

Many  groups  of  com- 
munities have  a  central 
dispatch  system  with  a 
limited  number  of  frequen- 
cies. Repeater  groups 
should  certainly  explore 
the  possibility  of  assisting 
when  the  existing  frequen- 
cies are  overloaded,  and 
the  same  groups  should 
make  some  plans  to  enable 
them    to   get    into    action 


with  the  least  amount  of 
hassle. 

We  are  needed,  folks! 
We  can  be  of  real  value  if 
we  sell  ourselves  and  then 
are  willing  to  follow 
through  and  do  a  profes- 
sional job.  The  impact  on 
the    community    from    the 


point  of  view  of  public 
relations  is  tremendous! 
Let's  not  miss  the  boat  — 
we  need  all  the  goodwill 
we  can  get.  Furthermore, 
it  can  be  a  lot  of  fun 
for  the  participants, 
as  we  all  found  out  at 
Meadowood    I 


Pumpers  at  Meadowood  (Bowker  Pond)  supplying  water 
for  the  practical  sessions. 


Oil  pit  fire  for  extinguisher  practice. 
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Because  K6SSS 
loves  DX, 

his  neighbors  sent  him 
on  a  little  expedition. 


0K 


|i     ki    1  ^^^^H 

I                   1 

mmi 

^^ 

1    A1  ft 

[li 

'  SB    B 

■  r 

- 

* 

■ 

■    i  f 


One  neighbor  sued  him  for  interfering  with  Lawrence  Welk. 
Another  filed  a  complaint  about  that  monstrosity  in  his  back- 
yard-a  tribander  at  40  feet 

7T  781  tangled  with  the  law 

The  K6SSS  case  is  an  example  of  what  can  happen  to  you 
these  days.  No  matter  where  you  live  it  is  hypothetical  But  real 
lawsuits  are  being  fought  right  now  by  people  like  K50VC, 
W2LTP.  WB7NOM.  W8NRM  and  W6UFJ/N6QQ  to  name afew 
Last  year  nearly  8.000  unsuspecting  hams  and  CB'ers  ran  afoul 
of  the  law.  Sure,  they  re  taking  their  fight  to  court-  but  they  re 
losing'  Never  mind  that  they  ve  got  building  permits  for  their 
towers  Or  that  the  FCC  says  their  rigs  are  "clean'  Judges  are 
ruling  against  them  The  alarming  part  is  that  every  suit  lost 
makes  it  that  much  easier  to  nail  the  next  guy  Prosecuting  attor- 
neys love  to  cite  recent  adverse  decisions  during  a  trial 

Legal  ammunition  available 

The  tragedy  is  that  suits  are  being  lost  that  could  have  been 
won  But  TVI/RFI  and  tower  cases  fall  into  a  little-known  area  of 
the  law  Unless  your  lawyer  is  a  specialist,  he  could  spend  hun- 
dreds of  hours  researching  court  decisions.  Andstiii  not  be  sure 
hes  put  together  the  strongest  defense  possible.  Its  expensive 
[expect  to  spend  an  average  $4,000  to  $8,000  if  you're  sued}. 
And  risky.  Which  is  why  we  formed  the  non-profit  Personal 
Communications  Foundation*  To  provide  your  lawyer  with  legal 
ammunition. 

Who  we  are 

We  re  a  handful  of  ham  lawyers,  professors  and  judges  (all 
volunteers)  who  wanted  to  help  before  it  s  too  late  We're  putting 
together  the  first  research  library  of  personal  communications 
and  zoning  law.  And  having  briefs  written  by  the  best  legal  brains 
Its  all  available  to  your  lawyer.  For  10?  a  page,  We  cant  guaran- 
tee you'll  win  We  cant  try  the  case  for  you.  But  if  you  or  your  law- 
yer contacts  us,  well  sure  make  sure  you  get  a  fighting  chance. 


Give  us  a  fighting  chance 

To  be  even  more  successful  in  future  battles,  we're  building 
an  arsenal  of  weapons  to  use  (n  court  For  example,  were  com- 
missioning a  sludy  by  real  estate  experts  on  the  effect  of  a  back- 
yard tower  on  neighborhood  property  values.  The  pricetag  is  a 
stiff  $1 1 ,000  But  without  the  study,  more  cases  will  be  lost.  And 
more  dangerous  precedents  will  be  set. 

We  are  winning  But  it  takes  money  to  keep  fighting.  You  can 
help  us  fight  by  sending  a  check  The  ARRL  did  Think  of  us  as 
your  insurance  policy  against  a  lawsuit  All  checks  are  100% 
tax-deductible. 

Please  act  today.  We  ve  already  got  a  late  start 


TsJon  profU  Cal  membership  corp  #788-085 


Kenneth  S  Widelitz,  WA6PPZ,  President 

Personal  Communications  Foundation* 

Suite  1504 

10960  Wifshi re  Blvd. 

Los  Angeles,  CA  90024  (213)  478-1749 

I  want  to  give  you  a  fighting  chance.  Enclosed  is  my  100% 
tax-deductible  membership  application 

□  Life  member  $250       □  Contributing  member  $100 

□  Full  member  $25         D  Associate  member  $  10 
All  members  receive  our  free  legal  kit  and  newsletter 
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Defending  the  rights  of  hams 


John  M  Blafock  W7AA  Y 
3054  West  Evans  Drive 
Phoenix  A  Z  85023 


Improved  Scanner  for  the 

VHF/One  Plus 


a  $4.00  mod  does  it 


The  Tempo  VHF/One 
Plus  is  a  fine  two  meter 
FM  rig.  Synthesized  from 
144  to  148  MHz  with  25 
Watts  power,  it  can  be 
used  on  SSB  with  the  SSB/ 
One  adapter.  The  one 
feature  that  decided  it  for 
me,  though,  was  the  built- 
in  1  MHz  scanning  feature. 
The  One  Plus  has  two  but- 
tons on  the  microphone 
that  can  single  step  the 
digitally  displayed  fre- 
quency 10  kHz  per  step,  up 
or  down.  If  the  buttons  are 
held  down,  the  frequency 
changes  at  a  rate  of  ap- 
proximately  200   kHz   per 
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second. 

Since  my  One  Plus 
scanned  a  little  fast  for  me, 

1  adjusted  the  50k  pot,  R2, 
on  the  scan  board  to  slow  it 
down.  I  slowed  it  down 
even  further  by  replacing 
CI  on  the  scan  board  with  a 

2  uF  capacitor  in  place  of 
the  original  1  uF. 

I  still  wasn't  completely 
happy  with  the  scan  sys- 
tem, however.  The  scan 
unit  must  be  turned  off 
to  use  the  two  pro- 
grammed or  MARS  chan- 
nels. Also,  when  the  scan 
function  is  turned  off,  it 
does     not     retain     the 
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I-  input,  o- Output 


Fig.  1(a).  SN74LS244  wiring.  Connect  all  SN74LS244  inputs 
(11  through  Id)  to  the  original  anode  connection  points  of 
CR1  through  CR8  on  the  scan  board.  Connect  the  cor- 
responding outputs  (01  through  OS)  to  the  original  diode 
cathode  connection  points  (closest  to  edge  of  scan  board). 
Build  on  0.6  x  1.4  inch  .100  inch  perfboard.  The 
SN74LS244  is  available  from  Tr'hTek,  inc.,  7808  N.  27th 
Ave.,  Phoenix  AZ  85021,  for  under  $3.00, 


selected  frequency  when 
turned  back  on  I  wanted 
to  be  able  to  use  the 
local/remote  switch  to 
select  between  two  chan- 
nels, one  selected  by  the 
front  panel  switches  and 
the  other  selected  by  the 
scan  circuitry. 

The  modification  de- 
scribed below  provides  this 
feature.  The  programmed 
channels  can  also  be  used 
with  either  setting  of  the 
local/remote  switch.  Parts 
required  are  three  1N914 
type  diodes,  a  2  2k  VS-Watt 
resistor,  and  a  single 
SN74LS244  integrated  cir- 
cuit. The  244  contains  eight 
non-inverting  buffers  with 
tristate  outputs  which  are 
put  into  the  third  or  open 
state  to  disable  the  scan 
function.  Originally,  the 
One  Plus  removed  power 
from  the  scan  circuits  to 
disable  them,  thus  also 
losing  the  selected  chan- 
nel. 

Build  the  74LS244  circuit 
per  the  schematic,  Fig  1  (a). 
I  built  it  on  a  small  piece  of 
.100  inch  perf board  which 
fits  in  the  area  of  CR1-8  on 
the  scan  board    Two-inch 


jumper  wires  were  con- 
nected to  the  buffer  inputs 
and  outputs,  5-inch 
jumpers  to  CND  and  Vcc, 
and  10-inch  ones  to  the 
1N914s. 

Remove  the  four  bolts 
that  hold  the  scan  board  to 
the  plate  on  which  the 
speaker  is  mounted. 

Remove  diodes  CR1 
through  CR8  on  the  scan 
board. 

Connect  the  eight  buf- 
fers of  the  74LS244  in  place 
of  the  diodes  with  the  buf- 
fer inputs  wired  to  the 
original  diode  anode  con- 
nection points  and  the  cor- 
responding outputs  wired 
to  the  original  diode 
cathode  points. 

Connect  Vcc  and  CND 
of  the  IC  to  the  scan  board 
+  5  V  and  GND  terminals. 

Route  the  three  wires 
connected  to  the  1N914 
diodes  up  to  the  front 
panel  area, 

Connect  one  of  these 
wires  to  the  M1  bus  on  tht 
main  board  and  another  tc 
the  Ml  bus.  These  are  the 
buses  to  which  the  anode: 
of  the  programming  diode: 
are  soldered- 
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Remove  the  local/re- 
mote switch,  S4.  Remove 
the  green  and  the  white/ 
green  wires  attached  to  the 
switch  section  located 
toward  the  center  of  the 
One  Plus.  Connect  them 
together  and  solder  both  to 
the  originally  unused  ter- 
minal on  the  same  switch 
section 

Connect  the  third1N914 
wire  to  the  now  vacant 
center  terminal  of  the 
switch.  Connect  the  third 


terminal  to  ground  (I 
soldered  it  to  the  switch 
body). 

Reinstall  54  and  the  scan 
board,  making  sure  that 
the  74LS244  board  and 
wiring  are  in  such  a  posi- 
tion that  you  don't  have  to 
worry  about  shorting. 

Believe  me,  it's  not 
much  harder  to  do  than  it  is 
to  describe,  I'm  really 
pleased  with  the  operation 
of  this  modification  in  my 
VHF/One  Plus.   I  can  now 


go  off  a  fixed  frequency, 
scan  for  a  clear  channel, 
return  to  the  original  fre- 
quency, and  QSY  to  the 
selected  channel  very  eas- 
ily. Also,  I  can  switch  back 
and  forth  between  repeater 
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inputs  and  outputs  (or  any 
other  two  frequencies)  by 
just  using  the  local/remote 
switch.  If  you  have  a  VHF/ 
One  Plus,  I'm  sure  you'll 
also  find  this  modification 
worthwhile.  ■ 
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Fig,  1(b).  Local/remote  switch  wiring  changes. 


New  Products 


from  page  14 

Order  by  mail,  or  call  toil-free 
(800)  647*8660.  MFJ  Enter- 
prises, PO  Box  494,  Mississippi 
State  MS  39762. 

Morgan  W.  Godwin  W4WFL 

Peterborough  NH 

ICOM  IC-502  6  METER  SSB 
PORTABLE  TRANSCEIVER 

To  get  reacquainted  with  6 
meters  after  being  off  the  band 
for  the  past  few  years,  I  have 
recently  gotten  into  the  habit  of 
keeping  an  Icom  IC-502  por- 
table SSB  transceiver  on  the  liv- 
ing room  coffee  table  occasion- 
ally checking  the  band  for  ac- 
tivity during  TV  commercials, 
and,  now  and  then,  for  longer 
periods  when  there  have  been 
interesting  skip  conditions. 
Over  the  past  three  weeks  or 
so,  I  have  heard  several  dozen 
stations  in  ten  states  ranging 
from  Florida  in  the  south  to 
Missouri  to  the  west,  as  well  as 
three  Canadian  provinces  and 
:he  Caribbean.  AM  reception 
las  been  with  the  built-in 
:elescoping  whip  antenna  and 
while  the  rig  has  been  sitting  on 
:he  coffee  table. 

On  transmit,  the  IC-502's 
hree  Watts  PEP  has  produced 
ixcelient  signal  reports  from 
several  stations  within  a  range 
>f  thirty  to  forty  miles.  Con- 
lected  to  a  beam  or  even  an 
>utdoor  dipole,  the  rig  should 
)e  capable  of  producing  plenty 
»f  OX  contacts  when  the  skip  is 
n.  CW  operation  is  possible  by 
•imply  plugging  a  key  into  the 
ront  panel  jack  and  placing  the 
node  switch  in  the  CW-T  posi* 
ion. 

While  designed  as  a  portable 
ig,  the  IG-502's  i-f  noise 
lanker,  RITt  S/RF  meter,  VFOf 
:W  capability,  and  other 
matures  make  it  an  excellent 
hoice  for  fixed-station  opera* 


tion  as  well.  The  unit  is 
powered  by  nine  C-cell  bat- 
teries or  an  externa!  13.8  V  dc 
source,  For  fixed-station  opera- 
tion, loom's  IC-3PS  not  only 
supplies  power  for  the  IC-502 r 
but  also  doubles  as  a  stand  and 
holder  for  the  IC-50L  ten-Watt 
linear  amplifier. 

Frequency  coverage  of  the 
IC-502' is  50  to  51  MHz  and  rf 
power  output  is  3  Watts  PEP  on 
USB  and  3  Watts  on  CW.  Con- 
trols and  connections  are  tun- 
ing knob,  RITT  mode  switch, 
noise  blanker  switch,  volume, 
function  (power  on/off,  dial 
light),  external  speaker  jack, 
key  jack,  mike  connector,  S/RF 
meter,  external  antenna  recep- 
tacle, external  power  supply 
jack,  and  mike  hanger.  There  is 
an  LED  power  indicator  that 
shows  when  power  is  on  and 
serves  to  indicate  battery  con- 
dition. 

With  its  solid  construction, 
compact  size,  and  quasi- 
military  appearance,  the  IC-502 
makes  an  attractive,  rugged, 
and  handy  unit  for  portable  and 
mobile  operation  that  also 
tends  itself  to  fixed  operation, 
particularly  when  used  with  the 
IC-3PS  power  supply  and  IG* 
SOL  linear  amplifier. 

The  Icom  IC-502  is  priced  at 
£249.95.  Distributed  by  tcom 
West  Inc..  Suite  3,  J 3256  North- 
rup  Way,  Bellevue  WA  98005 
and  icom  East,  Inc.,  Suite  307, 
3331  Towerwood  Drive,  Dai  fas 
TX  75234. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

HEATH  ANNOUNCES  NEW 

LOGIC  PROBE  FOR  TTL  AND 

CMOS  TESTING 

Heath  Company,  world's 
largest  manufacturer  of  elec- 
tronic kits,  has  released  the  IT- 
7410/ST-7410  logic  probes 
which   are   designed    for    in- 


circuit  testing  of  TTL  and 
CMOS  integrated  circuits. 
Features  include  switch  selec- 
tion of  threshold  levels  for 
either  TTL  or  CMOS  circuitry 
and  lamps  that  turn  on  when 
the  input  voltage  crosses  the 
appropriate  level.  A  memory 
circuit  is  incorporated  in  the 
design  of  the  unit  to  turn  on  an 
LED  when  either  threshold  level 
is  crossed. 

The  manufacturer  points  out 
that  the  new  probes  provide 
true  logic  level  detection  at 
high  frequencies  (not  ac 
coupled)  and  that  it  will  detect 
pulses  as  short  as  10  ns.  Upper 


frequency  limits  are  100  MHz 
(TTL  or  CMOS  &  5  V  dc  square 
wave)  and  80  MHz  (CMOS  ®  15 
V  dc  square  wave).  Power  for 
the  logic  probe  is  drawn  from 
the  circuit  under  test  via  two 
spring-loaded  insulated  clips. 
A  ground  lead  is  provided  for 
high  frequency  operation.  Probe 
overload  protection  is  50  V  dc 
continuous  and  175  V  dc  for  5 
seconds.  The  IT-7410  \s  the  kit 
version  while  the  ST- 7410  is  the 
assembled  version.  The  two  are 
otherwise  identical. 

For  more  information  about 
the  new  logic  probes,  send  for 
your  free  copy  of  the  latest 
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Heath's  new  logic  probe  for  TTL  and  CMOS  testing. 
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Heathkit  catalog.  Write  Heath 
Company,  Dept.  350-690,  Ben- 
ton Harbor  Mi  49022, 

MP2  VHF  WATTMETER 

Mirage  Communications  has 
entered  the  amateur  radio 
market  with  the  introduction  of 
the  MP2  VHF  wattmeter. 

The  MP2  is  designed  to  pro- 
vide the  VHF  amateur  with  a 
versatile  instrument  to  insure 
optimum  performance  from  his 
VHF  station. 

The  MP2  will  work  from  50  to 
200  MHz.  The  MP2  measures 
power  in  three  ranges.  50*  500t 
and  1500  Watts  full  scale.  The 
MP2  displays  power,  either  as 
average,  for  FM  or  CWt  or  peak 
reading,  forSSB* 

Swr  may  also  be  measured 
with  as  little  as  2  Watts  of 
power  and  is  displayed  directly, 
without  having  to  use  charts  or 
graphs.  The  swr  and  peak  read- 
ing features  have  not  been 
available  on  a  single  instru- 
ment before. 

The  coupler  unit  may  be 
remotely  mounted  for  added  in- 
stallation convenience. 

For  further  information,  con- 
tact your  local  dealer  or  Mirage 
Communications,  POSox  1393, 
Gilroy  CA  95020,  (408)847-1857. 

HI  PROCOR-IDENTIFIER 

This  complete  all-on*one 
board  fully  adjustable  GOR  and 
identifier  is  designed  to  mate 


easily  with  any  repeater  sys- 
tem. The  board  consists  of  high 
quality  components  familiar  to 
the  Industrial  and  medical  in- 
dustry. 

Some  of  the  features  are  the 
normal  high  and  low  inputs  to 
the  CORT  another  input  which 
can  be  connected  directly  to 
the  squelch  noise  amplifier, 
and  LED  outputs  to  monitor  the 
COB  timer  and  the  ID.  The  LED 
for  the  ID  blinks  in  unison  with 
the  code  program.  Plugs  are  in- 
stalled on  the  board  for  ease  of 
installation  and  removal, 
Unique  to  this  board  are  the 
provisions  for  installing 
anywhere  a  switch  which  con- 
trols the  resetting  of  the  COR 
timer  on  either  the  input  or  the 
output,  or  disabling  the  timer  to 
allow  the  repeater  to  operate 
without  timing  out,  avoiding 
cutting  short  a  message  during 
an  emergency.  This  is  ac- 
complished with  one  stngle- 
pole,  double-throw  center-off 
switch.  Another  feature  pro- 
vides for  a  switch  that  will 
allow  either  all  or  partial  scan- 
ning of  the  diode  matrix.  CMOS 
logic  is  used,  and  can  be  oper- 
ated from  8  to  16  volts  with  very 
low  current  drain— a  thing  to 
think  about  when  on  emer- 
gency power.  Potentiometers 
are  used  liberally  on  the  board 
for  ease  of  adjustment— no 
need  to  juggle  components  to 
get  the  right  setting.  Wide 
spacing  of  diodes  on  the  matrix 


makes  it  very  easy  to  program 
and  reprogram  in  the  field  with 
less  chance  of  sotder  bridges 
and  shorting,  All  this  plus  the 
normal  control  functions 
associated  with  a  COR  and 
identifier  comes  completely 
assembled,  Maggiore  Elec- 
tronic Laboratory,  845  West- 
town  Rd.,  West  Chester  PA 
19380. 

DIELECTRIC  INTRODUCES 
THE  SNIFFER* 

Dielectric  Communications 
announces  the  introduction  of 
the  model  7004  Sniffer* ,  a  non- 
directional,  adjustable-ampli- 
tude,  rf  signal-sampling  ele- 
ment designed  to  permit  con- 
venient sampling  of  a  high- 
power  rf  signal  at  a  level  more 
convenient  for  spectrum 
analysis,  frequency  counting* 
or  oscilloscope  display.  The 
unit  is  inserted  into  the  Dielec- 
tric model  1000  rf  wattmeter  or 
into  an  auxiliary  line  section 
designed  for  use  with  the  7004. 
It  may  also  be  used  with  many 
other  popular  rf  wattmeters 
and  line  sections. 

The  Snifter  exhibits  extreme- 
ly low  vswr  and  insertion  loss, 
and  can  be  used  over  the  2-1 000 
MHz  range  at  power  levels  up  to 
1000  Watts,  Rf  output  sample  is 
adjustable  ±8  dB  around  a 
nominal  -  43  dB.  The  standard 
range  of  field*interchangeable 
Dielectric  quick-match  connec- 
tors may  be  used  on  the  aux- 


iliary line  section  for  quick  and 
easy  installation  with  any  con- 
nector system  already  in  use. 

The  Sniffer  is  available  alone 
or  together  with  a  line  section. 
Delivery  time  is  2  weeks  after 
order.  Dielectric  Communica- 
tions, Raymond  ME  04071, 

60-CHANNEL  ICOM-22S 
SWITCH 

Valley  Instrument  Products 
offers  the  JC-22S60,  a 
60-channel  switch  for  the  icom 
IC-22S  2  meter  transceiver.  The 
IC-22S60  gives  your  IC-22S  full 
channel  capabilities  with  56 
channels  from  146.01-146.43, 
146.61-147.39,  and  147.60- 
147.99  MHz  programmed  Into 
the  switch  plus  4  user-program- 
mable channels.  No  need  for 
all  those  diodes! 

Installation  is  easy.  The 
IC-22S60  replaces  the  I0225 
switch  exactly.  All  you  do  is 
remove  the  22-channel  switch 
and  install  the  IC-22S60,  sup- 
plied with  the  new  dial,  and 
wire  Into  your  diode  matrix 
board. 

The  IC-22S60  gives  you  full 
channel  capabilities  with  your 
IC  22S  for  just  $25,00,  Why  pay 
more  for  bulky,  complicated 
encoders?  Valley  Instrument 
Products,  Division  of  Nevins 
Communications,  PO  Box  339, 
Bartlett  IL  60W3. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 
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The  MP2  VHF  wattmeter  from  Mirage. 


The  Sniffer  from  Dieiectric. 
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The  Elemek  LXK  standard  frequency  receiver. 


A  NEW  STANDARD 
FREQUENCY  RECEIVER 

A  new  standard  frequency 
receiver  from  Elemek,  inc.,  ac- 
curate to  better  than  1  part  in 
100  billion,  provides  a  time 
code  source  and  is  priced 
below  one  hundred  dollars. 

The  Elemek  LXK  is  fixed- 
tuned  to  60  kHz  to  receive 
WWVBT  the  official  NBS 
Primary  Time  and  Frequency 
Standard  broadcast  station 
located  at  Fort  Collins, 
Colorado.  The  LXK  functions 
as  a  phase-lock  receiver,  utiliz- 
ing the  WWVB  accuracy  of  1 
part  in  100  billion.  Day-to-day 
deviations  of  the  transmitted 
frequency  are  less  than  5  parts 
in  1,000  billion. 

Three  BNC  output  connec- 
tors provide  the  user  with  the  60 
<Hz  WWVB  carrier  signal,  a  1 00 
<Hz  signal  phase-locked  to  the 
JVWVB  carrier,  and  the  demod- 
jiated  WWVB  time  code.  All 
>utput  signal  levels  are  at  9 
>olt$  peak-to-peak  and  square 
vave, 

The  Elemek  LXK  will  operate 
rom  115  V  ac,  60  Hertz,  or  9/12 
I  dc«  Circuitry  is  effectively 
ihielded  by  the  small  41%  w  x 
iVa'  x  6"  steel  cabinet.  Front- 
»anel  controls  consist  of  a 
single  on/off  power  switch  and 
he  two  LED  indicators  to 
Ilsptay  power  on/off  and  the 
tate  of  the  phase  lock. 

Other  LXK  performance 
matures  are:  1  uV  signal  sen- 


sitivity, lOOdB  maximum  signal 
gain,  90  dB  age  range,  and  a 
200  Hertz  bandwidth. 

The  Elemek  LXK  comes  com- 
pletely assembled  and  ready 
for  use.  A  warranty  of  parts  and 
labor  Is  covered  by  Etemek  for 
one  full  year  from  date  of  pur- 
chase. Delivery  is  ten  days  to 
two  weeks,  prepaid  in  U.S.A. 

Elemek,  Inc.,  will  also  market 
the  LXK  as  a  kit  to  be  assem- 
bled by  the  user,  and  as  a  PCB 
assembly  for  OEM  customers 
wishing  to  incorporate  the 
standard  frequency  receiver 
directly  into  their  own  equip- 
ment designs. 

Elemek,  lnc.f  is  a  central  New 
York  based  company  active  in 
developing  and  producing  elec- 
trlcal,  electronic,  and 
mechanical  products  for  the 
military  and  industrial  markets. 
Distribution  is  accomplished 
directly  with  clients  and 
customers.  Elemek,  Inc.,  B500 
Joy  Road,  East  Syracuse  NY 
13057. 

REVOLUTIONARY  NEW  PLL 
PROGRAMMER 

The  American  Crystal  Supply 
Co.  announces  their  new 
MICROMONITOR  PLL  control 
unit,  the  only  device  specifi- 
cally designed  to  provide  all  of 
the  features  demanded  by 
amateurs  for  serious  2  meter 
FM  operation.  Essentially  a 
hand-held    unit,    the    MICRO- 


The  MICROMONITOR  from  American  Crystal. 


MONITOR  is  designed  to  plug 
Into  a  transceiver  and  remotely 
take  control  of  all  frequency 
control  elements.  Normal 
operation  of  the  transceiver 
resumes  automatically 
whenever  the  MICROMONITOR 
is  unplugged  or  turned  off. 

MICROMONITOR  features 
include  direct  channel  or  fre- 
quency entry,  channel  or  fre- 
quency display  on  both  trans- 
mit and  receive,  five  user- 
loadable  memory  channelst 
and  one  manual  and  two 
automatic  scanners.  The  scan- 
ners can  be  programmed  to 
search  up  or  down  in  frequency 
and  for  either  busy  or  clear  fre- 
quencies. The  popular  repeater 
pair  146, 34/. 94,  designated 
HELP,  is  selectable  at  a 
keystroke.  Any  repeater  split 
(user-programmable)  and 
reverse  pair  operation  is  provid- 
ed, as  is  automatic  simplex  in 
simplex  portions  of  the  band. 

Now  available  in  models  for 
use  with  the  Kenwood  TR-7400 
and  TR-7500,  Tempo  VHF  1 
Plus  ICOM  IC-22S,  Yaesu  FT- 
227R,  Drake  UV-3,  and  Other 
popular  transceivers,  the 
MICROMONITOR  PLL  control 
unit  retails  for  $189.95, 
American  Crystal  Supply  Co., 
PO  Box  63Bt  West  Yarmouth 
MA  02673.  (€17)-771-4634. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 


ANEMCO  RADIO  FREQUENCY 
INTERFERENCE  ENCLOSURES 

When  electromagnetic 
energy  from  sources  external 
or  internal  to  electrical  or  elec- 
tronic equipment  affects  that 
equipment  adversely  by  caus- 
ing it  to  have  undesirable 
responses,  such  as  degraded 
performance  or  malfunctions, 
the  electromagnetic  energy  is 
called  electromagnetic  in- 
terference or  EMI,  and  the 
adversely  affected  equipment 
is  said  to  be  susceptible  to  EMI, 
EMI  may  leave  a  source  or  enter 

susceptible  equipment  by  con- 
duction, coupling,  or  radiation. 
Interference  may  occur  be- 
tween one  part  of  the  equip- 
ment and  another,  as  between 
a  power  supply  and  nearby  cir- 
cuitry, 

EMI  is  conducted  via  signal 
lines,  antenna  leads,  power 
cables,  and  even  ground  con- 
nections, between  EMI  sources 
and  EMI-susceptibJe  equip- 
ment. It  is  coupled  between 
components,  circuits,  or  equip- 
ment having  some  mutual  im- 
pedance through  which  cur- 
rents or  voltages  in  one  circuit 
can  cause  currents  or  voltages 
In  the  other  circuit,  The  mutual 
Impedance  may  be  resistive, 
capacitive,    inductive,   or  any 

Continued  on  page  279 
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new  MFJ 


MFJ  INTRODUCES  NEW 

SUPER  CW/SSB  FILTERS 

Super  Selector  CW/SSB  Filter  gives 

you  80  Hz  BW,  steep 

SSB  skirts,  noise 

limiting,  2  watts  for 

speaker  plus  more. 


$ 


59 


95 


This  Hew  MFJ-721  Super  Selector  CW/SSB 
Filter  gives  you  a  comuinalkHi  ol  performance 
and  features  available  only  from  MFJ  •  Razor 
sharp  BO  Hz  non-ringing  CW  filter  *  Steep 
skirt  SSB  filter  •  Selectable  peak  and  trough 
noise  limiting  •  Plugs  in  phone  jack  *  Two 
watts  for  speaker  •  Simulated  stereo  reception 
*  Inputs  fof  2  rifts  •  Speaker  and  phone  jacks 
■  Auxiliary  2  watt  amplifier,  20  dB  gain. 

The  CW  filler  gives  you  80  Hz  bandwidtn 
and  extremely  steep  skirts  with  no  ringing  for 
razor  sharp  selectivity.  Lets  you  hear  just  one 
CW  signal  on  the  crowded  Novice  hands. 

Bandwidth  Is  selectable:  bypass,  80,  110, 
150.  180  Hz  Response  is  60  dB  down  one 
octave  from  center  freq.  tor  80  Hz  BW.  Center 
freq.  is  7S0  Hz.  Up  to  1 5  dB  noise  reduction, 

8  pole  active  1C  filter.  Low  Q  cascaded  stages 
eliminates  ringing   Hand  matched  components. 

The  SSB  fitter  dramatically  improves  read 
ability  dy  optimizing  audio  bandwidth  to  reduce 


sideband  splatter,  remove  low  and  high  pitched 
ORM,  hiss,  static  crashes,  background  noise, 
and  hum. 

Makes  listening  for  long  periods  pleasurable 
and  less  fatiguing.  Ideal  for  contest  and  DX. 

I€  active  filter  includes  375  Hz  highpass  cut- 
off plus  selectable  lowpass  cutoffs  at  2.5T  2,0. 
1 .5  KHz  (36  dB  per  octave  rolloff). 

Switchable  automatic  noise  limiler  for  impiuse 
noise;  Trough  clipper  removes  background  noise. 

For  Simulated  Stereo,  the  raw  signal  goes 
to  one  ear  and  the  filtered  signal  to  the  other. 
The  signal  appears  in  both  ears  and  the  ORM 
in  only  one,  The  ears  and  brain  reject  ORM  yet 
off  frequency  calls  can  be  heard.  Requires 
stereo  phones. 

Switch  selects  one  of  two  rigs.  OFF  position 
connects  speaker  to  rig.  Speaker  disables  when 
phones  are  used  Requires  9  to  18  VDC,  300 
ma  ma*.  5x2x6  inches.  Optional  AC  adapter  is 
$7.95  Order  yours  now 


This  New  MFJ-720  Deluxe  Super  CW  Filter  gives  you  80 
Hz  BW,  no  ringing,  2  watts 

Same  8  pole  Super  CW  Filter  as  in 
MFJ  721 .  80  Hz  BWH  extremely  steep 
skirts  with  no  ringing  for  razor  sharp 
selectivity,  Selectable  BW:  80,  110, 
180  Hz.  Center  freq.  750  Hz.  Automa- 
tic noise  limiler  Plugs  in  phone  jack  to 
drive  speaker  to  2  watts  2x4x6  in 
Requires  9  1 8  VOC,  300  ma.  max.  Op 
tonal  AC  adapter,  17.95. 

These  MFJ  active  filters  are  the  most  copied  in  Industry, 

CWF-2BX  MFJ  SUPER  CW  FILTER  SBF-2BX  MFJ  SSB  FILTER 


'29 


95 


each 


Bui  performance  is  nol  copied    Only  MFJ  hind  itlfrCt!  com 
pfiFvtnts  to  the  tenter  Irtquencj  Dl  s»ch  CW  it*rjf  it  within 


CWF  ZOx  art  trie  S8F  281  are  (to  same  CW  and  SSB        iimite   Plugs  m  rig  iq  drive  phone  or  connect  btftmen  audio 
riltof  as  m  me  MFJ  7?i  twt  less  speaker  amplifier  and  muse        stage  for  hjil  speaker  operation.  Uses  9  V  battery  2*3x4  inches. 


For  Orders,  Call  Toll  Free 


1800 


DRDED  TODAY   BY  MAJL  OF  CALL  TOLL  REE   B0O647 -HOD   AND  CHARGE  IT  OH  VISA  OR  MASTER 
CHARGE    Order  iny  predud  Irom  MFJ  inti  fry  it  N  ml  ImBjIUlI.  return  it  wilhtfi  30  diyi  tnr  i  prwupt 
rwtmt  (test  mipjili|K  One  ftn  imcomMieMl  giurartee.  Add  5J.00  iMppng/kandinf,  Ftr  ardef/rtfalf  I 
itltui.  in  Milling fli  and  auSside  cantmcnul  USA.  caJI  601  323  5149.  ' 


MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494       MISSISSIPPI  STATE,  MISSISSIPPI  39762   M52 
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Power  Meters 


^ 


x 


L        m*]B1-,i 


COMBINATION 
SWR /FIELD 
STRENGTH  METER 
Measures  SWR  up  to 
3:lf  or  higher.  Meter 
has  sensitive  move- 
ment and  easy-reading 
two-color  scale.  5% 
accuracy,  52  ohms 
impedance.  50-339 
female  coaxial  con- 
nectors. 6"  high  x  2" 
wide  x  iW*  deep. 
Model  5WE-A8 14-95 


MINI  SWR  METER 

Small  size  makes  this 
the  perfect  mobile  or 
portable  meter.  Sensi-    Q 
live,  meter  with  easv- 

■r 

to- re  ad  two-color 
scale.  Metal  case 
1-5/8"  x  2-18  x 
S-l/8*1.  Model  SWR-B 


^Mh 


i 


^ 
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POWER/  SWR  fTS.  MI:tER 

Measures  SWR  and  \n  »wer  on  O-lO 
and  0-100  watt  ranges.  Good  up 

ni  225  MHz  Foe  SWR  function,  up 

to  148  MHz  for  power  functions 
Accurac-v:  5%  on  SWR,  10%  on 

power  functions,  2"  x  4a*"  \  BW* 
Model  SWR-C  K2G.95 


Dl  AL  METER  SWR  BRIDGE 

Shows  output  power  and  reflected 
power  simulkmcousiy.  Can  be 
used  as  reference  power  meter, 
too.  Wide  scale,  easy-to-read 
meter  faces.  Dual  meters  make 
antenna  tuner  adjustments  a  snap 
Good  through  175  MHz.  May  be 
left  in-line  up  to  2,000  watts. 
Model  SWR-D  829.95 

Call  (213)  a  76-5887  to  order 
COD   or   with   VISA    or    H*C 
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RANDOM  WIRE  ANTENNA  TUNER 


All  t*and  oj>e ration  { 160-10  meters)  with 
any  random  length  of  wire,  200  watt 
output  power  capability — will  work  with 
virtually  any  transceiver.  It  leal  for  ijort- 
ublc  or  home  operation,  Great  for  apart  - 
in ciiis  and  hotel  rooms — simply  not  a 
wire  inside,  exit  a  window,  or  anyplace 
available.  Kffieient  toroid  Inductor  for 
small  size:  4-1/4"  x  2 -3/8"  xS",  and  negli- 
gible loss. Built  -in  neon  tune-up indicator. 
SO- 239  connector.  Attractive  bronze 
finished  enclosure. 


only 


$29.95 


THE    ORIGINAL    Random    Wire   Antenna 
Tuner.  .  .  in  use  by  amateurs  for  6  years. 


SST  T-2  ULTRA  TUNER 

Tunes  out  SWR  on  any  coax  led  antenna  as  welt  as  random 
wires.  Works  great  on  all  bands  (80-10  meters)  with  any 
transceiver  running  up  to  200  watts  power  output. 

Increases  usable  bandwidth  of  any  antenna.  Tunes  r  *ut  SWR  on 
mobile  whips  from  inside  your  car. 

Uses  efficient  toroid  inductor  and  specially  made  capacitors 
for  small  size:  5-1/4"  x  2-1/4*  x  3-1/2".  Rugged,  yet  compact 
Negligible  line  loss.  Attractive  bronze  finished  enclosure. 
SO-239  coax  connectors  are  used  for  transmitter  Input  and 
coax  fed  antennas.  Convenient  binding  posts  are  provided  for 
random  wire  and  ground  connections. 


only  $39.95 


$1 9.95 


SSTT-3 

Mobile  Impedance  Transformer 

Matches  52  ohm  coax  to  the  lower  impedance  of  a  mobile 
whip  or  vertical.  12-position  switch  with  taps  spread 
between  3  and  52  ohms.  Broadband  from  1  -30  Mhz.  Will 
work  with  virtually  any  transceiver — 300  watt  output 
power  capability.  SO-239  connectors.  Toroid  inductor  for 
small  size:  2-3/4"  x  2"  x  2-1/4".  Attractive  bronze  finish. 


masAw  charge 


GUARANTEE 


VISA 


All  SST  products  are  guaranteed  for  1  year.  In  addition, 
thev  mav  be  returned  within  1 0  da\-s  for  a  Jul!  refund  ( less 
shipping)  if  you  are  not  satisfied  lor  any  reason.  Please 
add  82  for  shipping  and  handling.  Cut  if  residents,  please 
add  sales  tax.  COD  i orders  OK  by*  phone. 


■ht 


S5f    4| 


"fer-*> 


only  $29.95 

849.95  wire  and  tested 


SST  A-l  VHF  Amplifier  Kit 

1  watt  input  gives  you  15  waits  output  across  the  entire 

2  meter  hand  without  re-tuning.  This  easy-to-bulld  kit 
(approx.  1/2  hr.  assembly)  includes  everything  you  need 
for  a  complete  amplifier*  All  top  quality  components 
Compatible  with  all  1  -3  w  art  2-meter  transceivers,  Short 
and  open  protected— not  damaged  by  high  SVVR 

Kit  includes: 

•  Etched  and  drilled  G-I0  epoxy  solder  plated  board. 

•  Heat  sink  and  mounting  hanlware.  All  comj  *nneiits— 
including  pre -wound  coils, 

•  Top  quality  TRW  RF  power  transistor. 

•  Complete   assembly   instruction  with  details  on  a 
carrier  ofxrrated  T/R  sw  itch. 


S10 


RQBOX  1      LAWNDALE.   CALIF. 
9D260  013]    37B-5887 


267 


D.  G  Mitchell  WB5BUWSfK8UR 
13356  Wabash  St. 
Milan  MI  4816Q 


A  Perfect  Power  Supply? 


well . .  .  almost 


Here  is  a  cheap  bui  very 
adequate  way  to  ob- 
tain 5  to  15  regulated  volts 
without  zapping  your  wallet. 
Output  regulation  is 
typically  on  the  order  of  -1 
volts  for  loads  from  a  few 
milliamps  to  4  Amps  or  so, 
depending  on  the  com- 
ponents used.  This  circuit  is 
very  n  on  critical  and  easy  to 
get  going.  With  it,  just  about 
any  reference  voltage  may  be 
had.  The  only  requirement  is 
that  the  unregulated  dc  volt* 
age  supplied  to  the  regulator 
circuitry  must  be  a  few  volts 
greater  than  the  reference 
voltage  of  the  zener.  That 
only  makes  sense,  doesn't  it? 
The  transformers  I  used 
were  two  6.3-volt  filament 
junk  box  specials  with  the 
primaries  connected  in  par- 
allel for  UO-voit  primary 
voltage.  220-volt  primary 
may  be  used  for  wiring  pri- 
maries in  series.  Caution  must 
be  used  to  keep  the  phasing 


correct.  If  you  get  no  output, 
change  the  pairing  of  wires  in 
the  primary- 

With  the  full-wave  circuit 
described  m  Fig.  I,  the  un- 
regulated output  should  be 
about  17  volts  or  so.  This 
should  be  adequate  for  the 
regulation  of  1 2  volts. 

If  you  want  14  or  15  volts 
regulated,  you  may  need  to 
increase  the  unregulated  volt- 
age to  the  regulator  circuit.  A 
full -wave  bridge  should  do 
this. 

However,  the  pass  tran- 
sistor (or  Darlington, 
whichever  you  decide  to  use) 
will  run  cooler  with  the 
lowest  possible  unregulated 
voltage  on  it  to  maintain 
good  regulation,  To  deter- 
mine what  is  adequate,  try 
the  full  wave  first  and 
measure  the  regulated  voltage 
output.  If  it  varies  more  than 
a  volt  on  full  load  from  the 
supply,  an  increase  in  the 
unregulated  voltage  is  needed 
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and  a  full-wave  bridge  should 
be  used, 

U1f  the  op  amp,  can  be 
any  type  of  709,  741  p  etc.  It 
is  operating  with  essentially 
an  open-loop  gain,  and  its  job 
is  to  bias  the  Darlington  or 
pass  transistor.  When  the 
unregulated  voltage  wants  to 
drop,  the  non  inverting  input 
referenced  by  the  zener  diode 
and  the  inverting  input  of  the 
op  amp  "see11  a  difference 
voltage  and  amplify  it, 
supplying  the  base  additional 
bias  which  enables  Q1  to 
amplify  more  and  hold  the 
regulated  output  constant  by 
pulling  the  voltage  back  up, 

The  reference  voltage  in 
the  non  inverting  input  of  the 
op  amp  is  determined  by  the 
zener  reference.  I  use  a  12* 
volt  zener  and  a  regular 
silicon  diode,  connected  as 
illustrated  in  the  schematic 
(Fig.  2). 

The  pair  gives  about  12.6 
volts  as  a  reference  -  1  2  volts 
for  the  zener  and  about  a  .6 
drop  across  the  silicon  diode. 
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Fig.  J. 


Fig.  2. 


The  zener  alone  could  be 
used  for  just  12  volts,  or 
more  diodes  could  be  used 
for  .6- volt  increases  for  each 
additional  diode  used  with 
the  zener. 

CI  is  any  old  filter  capac- 
itor —  the  more  capacity ,  the 
better.  And,  of  course,  it  is 
rated  for  at  least  the  unreg- 
ulated voltage, 

Ql    is   the  main   factor  in 
determining  the  current  that 
can  be  taken  from  the  supply. 
The     larger    the     maximum 
collector  current  of  Ql  is,  the 
more  the  current  that  can  be 
taken  from  your  machine,  A 
Radio  Shack  power  Darling- 
ton (TO-3  case)  for  $1,98  was 
used,  and  the  supply  is  good 
for    about  4   Amps,    With    a 
high-gain    power    Darlington, 
the  output  of  a  741  is  all  that 
is  needed  to  drive  it.  If  more 
current  demand  is  required,  a 
larger    Darlington  or   regular 
power  transistor  can  be  used. 
However,  if  the  beta  of  the 
transistor    is    fairly    low,    a 
driver  is  needed  between  the 
741   and  the  pass  transistor. 
Just  about  any  PNP  transistor 
will    do.    It   should   be  con- 
nected  as  shown  in  Fig.  3, 

If  lots  of  current  is 
wanted,  say  1 0  Amps,  a  large 
pass  transistor  is  needed.  Pass 
transistors  this  large  typically 
have  betas  of  60  or  less, 
which  will  require  a  driving 
current  of  about  1/6  Amp, 
which  is  far  too  much  for  the 
741  and  most  other  op  amps. 
Therefore,  a  driver  transistor 
with  a  high  gain  (beta)  should 
be  used  to  allow  the  small 
output  of  a  741  or  similar  op 
amp  to  drive  anything. 

If  the  op  amp  heats  up  to 
the  touch,  a  drive  transistor 
should  be  used*  Ql  should  be 
well  heat  sunk,  and,  of 
course,  the  transformer  used 
should  be  capable  of  handling 
whatever  current  you  want  at 
the  load. 

C2  is  a  .001  to  help  keep 
any  rf  out  of  the  regulator  if 
the  supply  is  to  be  used  for 
your  2m  radio  or  the  like.  If 
used  with  digital  projects,  a 
10  uF  filter  capacitor  can  be 
placed  across  Zl ,  if  noise  is  a 
problem,  and/or  a  slightly 
smaller  Rl   used  to  move  Zl 


268 


UNREGULATED 


TED 


-p  - 


/7J7,  3. 


from   the   knee  region  where 
noise  occurs, 

This  circuit  was  buili  be- 
cause I  had  problems  with  the 
straight  pass  transistor  con- 
cept. The  bias  on  the  tran- 
sistor   must    be   changed    to 


maintain  good  regulation  for 
various  load  currents.  The 
circuit  described  in  this 
article  is  the  first  that  I  have 
seen  that  does  not  regulate  in 
only  a  segment  of  the  pass 
transistor's    operating    curve, 
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Dt,2 
C1 
R1 
Z1 

UT 
G1 

Q2 
C2 


Parts  List 

6.3  V  filament  transformer  or  equivalent 

about  50  piv  at  desired  current,  plus  50% 

20  to  20,000  uF,  25  volts 

470  to  820  Ohm,  %  Wan 

1 2  V  zener.  or  desired  value  from  2,4  to  33  volts 

741  ,  709,  etc.,  op  amp 

power  Darlington  or  100-Watt  or  more  pass  transistor, 

NPN 

any  PIMP:  2sc7l0,  etc. 

♦001  uF,  50  V 


but  regulates  well  everywhere 
—  from  no  current  to  maxi- 
mum smoke  from  the  pass 
transistor. 

Typical     circuits,     as 


described  in  the  A  RRL  Hand- 
book, using  the  pass  tran- 
sistor idea  cover  6  to  10 
Amps,  for  example,  but 
suffer  from  poor  regulation.  ■ 
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Build  Your  Own 
CW  Keyboard  Keyer 


Save  Over  $175 

QSL  for  full  details 


ECM  Corpora  lion, 
412  N  WeinbacJi  Ave., 
Evans  vile,  JN  4  77  n 
812-4  762121         E| 


CIRCUIT  BOARDS 

•  REPEATER  CONTROL 

•  COMPUTER  PROJECTS 

•  SENSITIZED  BLANKS 

•  NEGATIVES/POSITIVES 

•  PROTOTYPE  BOARDS 

•  PARTS  KIT 

•  CUSTOM  ETCH/DRILL 

•  RCA  1802  MP  BOARDS 

•  CIRCUIT  BOARD  DESIGN 

•  PROGRAMMING  PADS 

•  ART  MASTER  PREPARATIONS 

We  can  supply  many  of  tha  Hems  you  need 
to  make  e  p-C  beer d.  Send  SASE  +  25  cents 
for  catalog. 


QC     Stafford  sso 

Electronic  Service  and  Development 
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919-274-9917  DAY/NITE 

Serving  Amateurs  Around  the  World 


RTTY 

made 

easy 


TU- 170  kit    $149.96 


State  of  ihff  art  design  failures  matin  the  TU-T70  ideal  for  HF 

and  VHF  auloitart  operjilion  at  an  qnchalrengu^  yume. 

•  SIZE  7*"W*3K"1Hx7ftwD 

•  Proved  170Hz  shift  3  stage  active  litter  demoduldidr 

•  Lighted  tunng  meter  for  easv  tuning 

•  Current  rsguiatjeri  loop  Leyer  and  power  iucoh 

•  Auio&aan  n*fh  ihnsjrioM  contra*  oft}  ufarj  state  retov 

•  Stable   suite    frequency   shift    otclaDf.  draduc«i    phase 
conerem  ptne  waw  tones 

•  TTL  compatible  inputs  and  output*  for  amrJliary  equtpment 
«  Hrgh  Jijwri  uijijxm  for  scope  tuning 


Flmhi  coif. 

P.O.  Box   976 
Topeka,  Kansas  66601 
(913)  234-0198        FS 
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MEMPHIS,  TENN.  38108 
PH  (901)  683-9125—685-8461 
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DRAKE— ICOM— KENWOOD 
REGENCY— TEMPO— DENTR0N 
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FOR  BEST  DEAL 


MILITARY  SURPLUS 
WANTED 


WE  NEED: 

ARC-34,  ARC-51BX,  ARC-92, 
AR094,  ARC-102,  ARC-109,  AR0115, 
ARC-116,  ARC-131,  ARC- 134,  ARC-164, 
ARN-82T  ARN-83,  ARN-84,  ARA-48,  ARA- 
50,  APN-81,  APN-133,  APN*  147,  APX-64, 
APX-72,  618T,  490T-1t  CU-1658A,  CU- 
1669A,  807A,  GRC-106,  URC-9. 


Top  doliar  paid  or  trade  for  new  amateur 
gear  Write  or  phone  Bill  Slep,  [704)524- 
751 M  Siep  Electronics  Company,  Highway 
441.  Otto,  North  Carolina  2876 3  $4 
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Mobile  Security  Blanket 

remote  control 
for  older  rigs 


Tom  Yocom  WA1RTD 

21  Bayherry  Rd. 
Acton  MA  01720 


One  way  to  solve  the 
problem  of  mobile 
radio  theft  is  to  mount  the 
radio  in  the  trunk.  This  idea 
isn't  new.  Remember  that 
many  of  the  old  commer- 
cial radios  of  20  years  or 
more  ago  were  designed 
for  trunk  installation  — 
probably  due  to  their  size 
more  than  to  avoid  theft.  A 
Motorola  T43GGV  is  cer- 
tainly a  lot  larger  than  the 
new  solid-state  dash- 
mount  rigs  of  today! 

If  you  have  a  favorite 
repeater  or  simplex  fre- 
quency that  you  enjoy  be- 
ing confined  to,  you   can 


take  an  older  radio  such  as 
a  Regency  HR2  and  rather 
easily  remote-control  the 
basic  transmit/receive 
functions.  Frequency 
changes  and  squelch  ad- 
justments will  require  a 
trip  to  the  trunk. 

I  mounted  an  HR2  in  the 
trunk  and  then  used  a  stan- 
dard 500-series  touch- 
tone™  desk-style  tele- 
phone set  (equipped  with  a 
new  handset  which  in- 
cluded a  push-to-talk  but- 
ton) as  the  control  head. 
This  approach  provided 
more  than  just  a  long  ex- 
tension  of  the  microphone 
and  speaker.  The  tele- 
phone included  the  pad  re- 
quired  for  autopatch 
operation,  and  the  whole 
phone  could  be  unplugged 
and   stored    in    the   glove 
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Fig.  1.  Block  diagram  of  system. 


compartment    when    not 
needed, 

A  surplus  Motorola 
speaker  enclosure  is  in- 
stalled under  the  dash  and 
equipped  with  a  pilot  light, 
switch,  and  volume  con- 
trol. The  switch  is  used  to 
control  power  to  the 
remote  transceiver.  The 
telephone  provides  keying, 
a  microphone,  a  touchtone 
pad,  private  listening  (if 
desired),  and  speaker 
muting  (removing  the 
handset  mutes  the  speaker). 
This  feature  can  be  sup- 
pressed via  the  exclusion 
switch.  You  might  want  to 
reverse  the  logic  so  that 
the  exclusion  switch  turns 
the  speaker  off  for  those 
few  times  when  you  want 
to  be  semiprivate. 

Fig.  1  is  a  general  block 
diagram  and  shows  the  ap- 
proach that  was  used.  The 
interface  circuit  changes 
the  telephone  two-wire  cir- 
cuitry into  a  four-wire  cir- 
cuit (one  pair  of  wires  for 
transmit  and  another  pair 
for  receive)  and  mutes  the 
speaker  when  the  tele* 
phone  handset  is  picked 
up.  The  speaker  box  houses 
the  local  speaker  and  also 
provides  a  convenient 
place  for  mounting  a  local 


volume    control,    power 
on/off  switch,  and  fuse 

Fig-  2  shows  the  speaker 
box  schematic.  There  are 
no  critical  components. 
Use  a  good  communica- 
tions speaker  that  will  ac- 
cept the  full  audio  power 
from  the  receiver  without 
distorting.  The  size  of  the 
pilot  light  depends  upon 
where  you  plan  to  mount 
the  speaker  box.  If  the 
lamp  is  too  bright,  it  can  be 
very  annoying  at  night. 

Fig.  3  shows  the  inter- 
face unit  and  the  impor- 
tant parts  of  the  telephone. 
The  transformer  is  a  120H 
telephone  repeat  coik  The 
small  power  supply  [a  bat* 
tery  could  be  used)  pro- 
vides a  source  of  direct 
current  for  the  telephone 
(about  50  mA).  The  .33  uF 
capacitor  allows  the  audio 
signal  to  bypass  the  power 
supply.  The  two  primary 
wires  from  the  telephone 
(red  and  green)  are  at- 
tached to  two  of  the  wind- 
ings, the  audio  for  the 
transmitter  is  derived  from 
the  third  winding,  and 
receiver  audio  is  applied  to 
the  fourth  winding.  If  the 
transceiver  has  a  high  input 
impedance,  use  the  50k 
resistor    and    shielded 
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cable  — otherwise  omit  the 
50k  resistor  and  use  any 
convenient  cable. 

Audio  is  applied  to  the 
speaker  when  the  relay  is 
turned  off.  The  relay  is 
operated  (thus  interrupting 
the  audio  to  the  speaker) 
when  the  handset  is  lifted. 
This  action  can  be  in- 
htbited  by  operating  the  ex- 
clusion switch,  which  has  a 
normally-closed  pair  of 
contacts  connected  in 
series  with  a  pair  of  extra 
contacts  of  the  hook 
switch.  You  can  use  any 
12-volt  relay  in  the  circuit. 

Fig.  4  details  the  small 
regulated  power  supply.  If 
you  have  to  purchase  the 
parts  new,  you  might  elect 
to  use  a  coupleof  D  cells  in 
series.  If  you  have  a  well 
endowed  junk  box,  you  can 
build  the  power  supply, 
and  it  will  occupy  less 
room,  enabling  a  smaller 
box  to  be  used  for  the  inter- 
face unit. 

The  output  of  the  pad 
will    generally    be    much 


higher  than  the  level  of 
your  voice.  One  solution  to 
this  problem  is  to  swamp 
the  pad  when  any  button  is 
depressed.  The  desired  ef- 
fect can  be  accomplished 
by  connecting  a  resistance 
across  the  R  and  C  ter- 
minals on  the  telephone's 
network  If  you  use  a 
100-Ohrn  fixed  resistor  in 
series  with  a  1k  trimpot, 
the  desired  level  for  the 
pad  can  be  set  by  adjusting 
the  pot, 

I  have  experienced  good 
results  with  this  trunk- 
mounted  arrangement. 
Just  set  the  transceiver 
volume  control  to  near 
maximum   and   adjust   the 
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trot  box  mounted  in  pas 
senger  compartment. 


squelch  control  for  normal 
operation  There  has  been 
no  theft  problem  — and,  if 
you're  content  to  monitor 
one  frequency,  it  works 
just   fine,    (f  you're  deter- 


mined to  remotely  control 
the  frequency,  you  might 
consider  an  Icom  IC-225 
equipped  with  a  set  of 
remote  frequency-pro- 
gramming switches,  I 
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Fig.  4.  Power  supply  schematic  diagram. 


BILINEAR  VHF  MODELS 

*  Covers  entire  Amateur  Band  w/o  Tuning 

*  Bui  It*  in  Receive  Preamplifier 
Automatic  T-R  Switching 

Exceeds  FCC  R&O  20777  Requirements  of  -60  dB 
Variable  T-R  Delay  for  SSB/CW  use 
Preamp  &  Power  Amp  Independently  Controllable 
Preamp  nom  10  dB  gain.  2  dB  Overall  NF 
Functionally  Designed  Package 


INTRODUCING  OUR  NEW  AMP 
MODEL  2M25-75QP 

■  1 0  watts  in,  1 00  watts  output. 

•  25  watts  in,  150  watts  output 

•  Very  linear  operating  amplifier  compatible  with  all  SSB  rigs  up  to 
25  watts, 

LUNAR'S  RECEIVING  PRE-AMPS 

These  ultra  performance  receiving  preamplifiers  are  suitable  to  the 
most  demanding  needs  where  low  noise  figure  is  important1  Construe 
tion  is  of  the  highest  quality  with  PC  boards  double  solid  plated  holes 
to  ensure  maximum  performance. 
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The  keys  that  are  easy 
to  put  your  fingers  on! 

JUST  DIAL 


1-800-325-3636 


TOLL  FREE 


Model  HK-1 

•  Dual-lever  squeeze  paddle 

•  Use  with  HK-5  Of  any 
electrode  key* 

•  Heavy  base  with  non-slip 
rubber  feet 


Paddles  reversible  for  w i de- 
er close-  a  . 
linger  >*  )f  195 
spacing 


29 


Model  HK-2 

•  Same  asHK-i   less  base  tor 
incorporation  in  own  keyer 


19 


95 


Model  HK-3 

*  Deluxe  straight  k- 

*  Heavy  o.ise       no  need  to 

Velvet  smooth  acti 


Navy  type  knob  only  S2.75 


Model  HK-3A 
*  Same  as  abc 
less  ba*v"  S9.95 


16 


95 


Model  HK-4 


Combination  of  HK-i  and  HK»3 
on  same  ba 


44 


95 


Speed  volume  tone  and  weight 
controls  all  mounted  on  front 
panel 

For  use  will)  external  paddle  such 
as  HK-1  or  HK-4 

Can  be  used  as  Code  practice 
oscillator  with  straight-key  such  as  H 

Same  day  shipment 


Base  only 

wilh  rubber  r>  ►  i  $  1  2.00 

Terminals  red  or  black   $  75  eacn 
Model  HK-5  A 

Electronic  Keyer 

•  New  Cabinet  Colored-Keyed 
to  Match  most  modem  radio 
equipment 

•  Iambic  Circuit  tor  squeeze 
keying 

■  Sell-completing  dots  and 
dashes 

•  Dot  memory 

•  Battery  operated  with 
provision  tor  exlemal  power 

•  Buflt-m  side-lone  monitor 

•  Grid  block  or  direct  keying 
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We  welcome  the  use  of  your 
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HAM  RADIO  CENTER 

6340-42  Olive  Blvd  •  PO  Box  28271*  St  Louis,  MQ63132 


H2 


Clegg 
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Headq  barters 
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Full  Features  and 


ST- 6000  RTTY  DEMODULATOR 


Select  Rx  &  Tx  Shifts 
Accurately  Tuned  Rx  Filters 
Crystal  Controlled  Tx  Tones 
True  Transceive  Operation 


Data  Status  Indicators 


Invert  Both  Rx  Demod. 
and  Tx  Tones 


Loop  1       Post-Autostart      Pre-Autostart 
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SKHPT  OnGEI 


1TO 


ATC 


Of* 


LOOP        SAACE 


MJ  IU  StART  — |   fCTUVW 
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or 
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i 
Local  Loop  Operation 


Tuning  Oscilloscope 

[Front  Panel  Controls] 

Meter  Indicator  Option 
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°  Motor  Control 
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°  Antispace 

Automatic  Tx/Rx  Station 

Control  with  Keyboard 

Operated  Switch  |KOSj 


Vhy  not  have  the  best? 

*he  HAL  ST-6000  Demodulator  offers  outstanding  performance,  versatility,  and  ease  of 

peration.The  Receive  Demodulator  features  multiple  pole  active  filters  available  for  "high**  or  "low"  tones, 

hese  filters  are  frequency-matched  to  the  transmit  tone  crystals  for  true  transceive  operation.  Input 

andpass  filters,  discriminator  filters,and  post-detection  filters  are  carefully  designed  and  tested  for  optimum 

eak-signal  recovery,  The  ST-6000  has  an  internal  loop  power  supply,  2  loop  keyers,  RS-232,  MILT88C,  and  CMOS 

ata  I/O,  and  rear  panel  connections  to  data  and  control  circuits  for  connection  to  U  ART  and  computer  devices. 

se  it  with  the  HAL  DS-3000  KSR  for  the  best  in  RTTY  performance,  $595,GO 

/rite  today  for  HALs  latest  RTTY  catalog. 


HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana,  Illinois  61801 

217-367-7373 


For  our  Overseas  customers: 
see  HAL  equipment  at: 

Richter  &  Co.;  Hannover 

l.E.C.  Interrelco;  Bissone 

Vicom  Imports;  Auburn,  Vic,  Australia 


Ray  Bishop  W6WUT 
Box  1086 
Downey  CA  90240 


Further  Adventures 
of  the  IC-22S 


our  hero  gets  offset  flexibility 


Here   is   a  way   to  add 
offsets    to    the    Icom 

IC-22S     2m     transceiver 

beyond  the  standard  600  kHz 
offset.  This  can  even  be 
accomplished  without  de- 
facing the  transceiver  in  any 
way. 

Some  repeaters  on  2 
meters  have  input-to-output 
frequency  differences  that  are 
noL  600  kHz.  If  you  want  to 
use  one  of  these  repeaters  and 
own  an  IC-22S,  a  modifi- 
cation must  be  made.  The 
solution  is  found  in  the  way 
that  Icom  controls  the  pro- 
grammable divider  and  the 
r  ec  e  i  ve-to- transmit     change- 


over. I  was  motivated  to  find 
i his  solution  by  the  existence 
in  my  area  of  repeater 
WR6AMD  (formerly 
WR6ABE).  This  repeater  has 
a  147.435  MHz  input  fre- 
quency and  a  146.400  MHz 
output  frequency,  or  an  off- 
set of  1,035  muz. 

The  concept  outlined  here 
is  applicable  to  any  offset 
within  the  limits  of  the 
IC-22S  programmable  phase 
locked  loop  (PLL).  The  limits 
are  any  two  frequencies  from 
146.010  MHz  to  147:990 
MHJ  in  15  kHz  increments, 
Unlike  the  regular  IC-22S 
operation,  you  do  not  have  to 


worry  about  being  out  of  the 

band  using  this  circuit  when 
it's  programmed  at  147.405 
MHz  and  above,  with  the 
duplex/simplex  (DUP/SPX) 
switch  in  the  DUP  B  position 
(which  adds  600  kHz  more  to 
the  programmed  frequency). 
The  only  operating  restriction 
with  this  modification  is  that 
you  won't  be  able  to  con- 
veniently work  simplex 
(direct).  I  do  not  mind  this 
restriction.  I  have  found 
limited  use  for  the  simplex 
frequencies  that  I  do  have 
programmedj  and  1   have  no 
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need  to  operate  on  a  repeater 
frequency  direct. 

How  It  is  Done 

In  the  IG22S,  there  are 
some  positive  voltages  avail- 
able for  the  solution  pro- 
posed. These  are  the  9  volts 
that  is  present  when  the 
transceiver  is  on  and  is  avail- 
able  through  the  channel 
switch  to  the  diode  matrix 
{+9  V  and  SW  9  V),  the 
positive  voltage  present  only 
during  receive  (RX  9  V) 
which  drops  to  nearly  zero 
volts  during  transmit,  and  the 
positive  voltage  (TX  9  V) 
available  during  transmit 
which  drops  to  nearly  zero 
during  receive.  These  last  two 
voltages  are  at  the  DUP/SPX 
switch  with  RX  9  V  at  the 
DUP  A  position  and  TX  9  V 
at  the  DUP  B  position.  The 
channel  switch  has  no  wire  at 
position  23  (more  about  this 
later),  and  detent  24  is  an  off 
position  with  ihe  wiper  arm 
of  the  switch  on  itself.  There- 
fore, the  +9  V  goes  nowhere. 

For  the  sake  of  demon- 
stration only,  add  a  single- 
pole,  double-throw  or  double- 
pole,  double-lhrow  (DPDT) 
switch  and  wire  it,  as  in  Fig. 
1 ,  between  two  rows  of 
diodes  and  the  two  positive 
voltages    at     the     DUP/SPX 

OlOOC    KiTftlK 


Circuit  assembly  using  0.  J -inch  perforated  board 


Fig.  L  Basic  concept.  Not  a  practical  circuit,  since  the 
duplex /simp/ex  switch  must  be  in  the  SPX  position,  the 
channel  switch  must  be  in  detent  23  or  24  (off),  and  the  added 
switch  must  be  off  for  ail  other  channel  positions  to  operate 
properly.  A  DPDT  switch  would  allow  disconnecting  the 
duplex ! simplex  switch  function  but  would  leave  all  oihet 
possible  errors. 
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F/0.  2.  -4  relay  solution  with  frequency  pair  reversing  and  600 
kHz  offset  function  disconnect  Without  the  reverse  pair 
feature,  a  single  DPDT relay  would  be  enough. 


switch  (RX9  VandTX9V). 
You  would  then  have  any 
receive  and  separate  transmit 
frequencies  the  diodes  could 
program,  as  long  as  the 
channel  switch  was  in  posi- 
tion 23  or  24.  However,  this 
is  too  simple  to  be  practical. 
There  would  be  too  many 
cockpit  errors  possible,  such 
as  the  channel  switch  being  in 
a  wrong  position,  the 
DUP/SPX  not  being  in  the 
SPX  position,  and,  of  course, 
the  added  switch  not  being 
off  when  using  the  regularly 
programmed  channels.  The 
concept  of  Fig.  1,  however, 
does  demonstrate  the  basic 
approach  based  on  RX  9  V 
causing  a  receive  set  of  diodes 
to  control  the  transceiver  fre- 
quency and  TX  9  V  causing  a 
separate  set  of  diodes  to  take 
over  when  the  push-to-talk 
switch  is  closed.  This  is  in- 
stead of  the  normal  operation 
of  routing  these  voltages  to 
pin  "dp*1  of  the  duplex  con- 
trol circuit  through  the 
DUP/SPX  switch,  causing  the 
logic  to  add  exactly  600  kHz 
to  the  programmed  frequency 
in  either  the  DUP  A  or  DUP 
B  positions  (receive  +600  kHz 
or  transmit  +600  kHz,  re* 
spectively). 

I  corn's  Generosity  -  No  Need 
to  Add  Switches 

You  can  take  advantage  of 
the  unwired  position  23  on 
the  channel  switch  and  of  the 
fact     that      half     of     the 


DUP/SPX  switch  is  not  used. 
Position  23  can  be  wired,  for 
example,  as  in  Fig.  2  to 
activate  relays.  To  avoid  some 
cockpit  error,  a  set  of  the 
relay  contacts  can  be  wired  to 
disconnect  the  +600  kHz 
offset  function  of  the 
DUP/SPX  switch.  Also, 
wiring  the  SW  9  V  from 
position  23  of  the  channel 
switch  through  the  unused 
half  of  the  now  disabled 
DUP/SPX  switch  to  a  second 


Fig,  3.  Simplified  diagram  of  the  solid  state  version.  The 
dashed  lines  enclose  the  optional  frequency  pair  reversing 
circuitry.  Q!  —  receive  frequency  diodes  activation;  Q2  — 
transmit  frequency  diodes  activation;  Q3  -  regular  +600  kHz 
offset  activation;  Q4  —  regular  +600  kHz  offset  disconnet  t;  Q5 
—  receive  voltage  to  Ql  in  the  DUP  A  position;  Q6  —  transmit 
voltage  to  Q2  in  DUP  A  position;  Q7  —  receive  voltage  to  Q2 
in  DUP  B  (reverse)  position;  Q8  -  transmit  voltage  to  Ql  in 
DUP  B  (revetse)  position. 


relay  will  allow  reversed  frc* 
quency  pair  operation.  A 
single  DPDT  relay  is  enough 
ii  reverse  pair  capability  is 
not  desired.  This  solves  most 
operating  concerns  but  leaves 
the  problems  of  relays.  Re- 
lays have  problems  of 
physical  dimensions, 
muunting  arrangements, 
power  drain,  and  mechanical 
contacts.  My  hookup  doesn't 


have  miniature  relays; 
miniature  relays  cost  a  lot.  I 
used  semiconductors  to  elim- 
inate the  relay  problems. 

A  Better  Solution 

Positive  voltages  forward 
hi. is  NPN  Darlington  transis- 
tors- Darlingtons  in  saturation 
act  like  closed  switches  and, 
with  the  base  grounded  or  the 
collector  voltage  removed,  act 


Assembly  installed  in  kom  IC-22S. 
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Fig.  4.  Complete  circuit  as  installed  at  W6WUT.  Ql  through 
Q8  are  2N 5306s. 


like  open  circuits,  Putling 
these  characteristics  together 
with  the  positive  voltages  of 
the  Icon  IC-22S  leads  to  the 
diagram  of  Fig,  3,  In  this 
figure,  Ql  supplies  the  volt- 
age to  the  receive  frequency 
determining  diodes  and  Q2 
the  voltage  to  the  transmit 
frequency  determining 
diodes.  05,  6,  7,  and  8  are 
boxed  in  to  show  that  they 
are  optional.  They  arc  the 
DPDT  function  for  reversing 
the  frequency  pair.  I  operated 


for  several  months  without 
them  and  only  occasionally 
missed  the  ability  to  listen  on 
the  input  of  WR6AMD  to 
find  out  if  I  could  copy  some- 
one direct.  Q3  and  Q4  are  the 
regular  +600  kHz  offset 
disconnect  feature  that  is 
necessary  in  order  to  avoid 
operator  error.  If  wired  with- 
out the  reversing  capability 
(which  uses  the  other  half  of 
the  DUP/SPX  switch),  the 
DUP/SPX  switch  is  com- 
pletely out  of  the  circuit.  It 
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Fig.  5.  External  frequency  programming  embellishment 


IG22S  installed  in  center  console  of  Subaru. 


won't  matter  what  position 
you  leave  it  in  while  oper- 
ating in  the  nonstandard  off- 
set channel. 

Actual  Circuit 

Fig.  4  ts  my  complete  cir- 
cuit with  nominal  values 
shown.  None  of  the  values  is 
particularly  critical.  The  2.2k 
resistor  on  the  switched  9  V 
line  to  Q4  was  found 
necessary  because  of  a  small 
positive  voltage  present  even 
with  the  channel  switch  in 
other  positions.  This  voltage 
was  enough  to  forward  bias 
04  all  the  time,  causing  the 
DUP/SPX  switch  to  be  dis- 
abled at  all  times.  The  zener 
diode  and  1  k  resistor  may  not 
be  strictly  necessary!  but, 
since  the  RX  voltage  tended 
to  rise  to  as  much  as  13,6  V 
when  not  loaded  by  the 
duplex  control  circuit  (dp),  I 
felt  more  comfortable  with  it 
pegged  at  approximately  9 
volts,  The  base  bypass  capac- 
itors are  there  to  prevent  the 
rf  environment  of  the  trans- 
ceiver from  biasing  the 
Darlington  transistors  and  can 
be  almost  any  convenient 
size.  The  range  of  ,005  to  .05 
uF  should  be  all  right,  As  for 
the  transistors,  any  NPN 
Darlington  around  should 
work  for  Ql  through  08. 
Mine  are  all  2 N 5306s. 

Embellishment 

For  those  who  insist  on 
the  ultimate  and  don't  mind 
adding  outboard  devices,  only 
one  more  wire  than  the  nine 
already  required  will  allow 
switching  any  pair  of  fre- 
quencies in  at  any  time.  This 
selection   of  separate  receive 


and  transmit  frequencies  can 
be  combined  with  the  diode 
switching  method  proposed 
by  others,  as  shown  in  Fig.  5. 
Eight  additional  diodes  and 
another  switch  or  set  of 
switches  for  selecting  the 
added  frequency  are 
necessary  at  the  outboard 
device.  One  channel  switch 
position  (such  as  22)  can  be 
used  for  transmit  frequency 
selection  with  regular  +600 
kHz  offset  operation,  with  a 
second  channel  position  (such 
as  23)  for  the  independent 
receive  and  transmit  fre- 
quency selection  feature. 

Could  you  want  more? 
You  have  all  21  pre- 
determined frequencies,  a 
fully  programmable  channel 
with  standard  offset,  and  an 
independently  programmable 
receive  and  transmit  fre- 
quencies channel.  Thai's 
quite  a  bit  for  just  one  more 
wire  brought  out  of  the 
transceiver  than  what  many 
IC-22S  owners  are  bringing 
out  now.  As  for  me,  I  am 
satisfied  not  to  have  holes, 
added-on  switches,  or  other 
visible  signs  of  modification. 
Besides,  my  transceiver  slides 
neatly  into  my  73  Subaru 
wagon  center  console  as  if  it 
were  made  for  it.  Switches  or 
cables  or  connectors  sticking 
out  of  the  top,  sides,  or 
bottom  would  interfere  with 
this  delightful  coincidence  of 
dimensions. 

Construction 

If  care  is  taken,  there  is 
enough  space  under  and  to 
the  side  of  the  speaker.  I 
mounted  my  circuit  assembly 
on    the  side  of  the  case  be- 
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tween  the  PLL  board  and  the 
accessory  socket  at  the  rear 
of  the  transceiver.  The 
speaker  can  be  rotated  to  get 
the  lead  lugs  out  of  the  way, 
if  necessary.  I  remounted  it 
so  the  lugs  arc  toward  the 
opposite  (coax)  side  of  the 
transceiver.  A  board  approx- 
imately 40  mm  {1-9/16  in.) 
by  65  mm  (2-9/16  in.)  will  be 
a  bit  crowded  but  should  be 
sufficient,  A  couple  of  small 
angles  can  mount  the  board 
with  4A0  screws,  so  the 
screw   heads    will    not   show 


with    the    bottom    cover   in 
place. 

I  strongly  recommend  that 
the  speaker  leads  be  replaced 
with  longer,  more  rugged 
wire.  Also,  the  wire  bundle  to 
the  diode  matrix  board 
should  have  the  spot  ties  cut 
off  so  that  the  fine  stranded 
wires  used  by  I  com  will  not 
break  as  readily  during 
handling.  The  new  added 
wires  for  the  circuit  assembly 
can  go  under  the  PLL  circuit 
board.  The  only  empty  lug  on 
the  channel  selector  switch  is 


the  one  for  position  23. 

The  voltage  for  Q3  can  be 
found  several  places,  one  of 
which  can  be  traced  from  the 
end  pin  of  the  PLL  board  to 
the  diode  matrix  board 
connector.  The  diode  matrix 
board  column  23  can  be 
either  your  receive  or  trans- 
mit set  of  diodes,  with  the 
other  set  formed  by  soldering 
the  cathodes  of  the  diodes  in 
any  conveniently  open  holes 
of  the  correct  row  and  then 
tying  all  their  anodes  to- 
gether. This  common  anodes 


connection  is  then  treated  as 
a  column  and  wired  to  the 
emitter  of  the  appropriate 
control  transistor  (Ql  or  Q2) 
of  the  added  circuit  assembly. 
I  am  sure  there  are  other 
and  more  exotic  solutions  - 
perhaps  using  FET  or  CMOS 
or  TTL  devices.  However,  the 
circuit  described  draws  very 
little  current,  is  voltage  level 
tolerant,  is  rugged,  and  is 
inexpensive.  In  my  opinion, 
the  IG22S  is  a  good  buy  as  is. 
Now,  with  a  little  effort,  it 
can  be  even  more  flexible.  ■ 
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MPC1000C 

Multipath  Correction 
In-Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net:  $545.00 


Standard  features  include  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (1000 
Hz  to  3200  Hz),  Dual  Mode  (MARK  or  FSK)  Autostart  and  internal  high  level  neutral 
loop  keyer  (20  to  60  ml).  Both  EIA  and  MIL  FSK  outputs  are  provided  for  direct 
interface  to  microprocessor  and  video  terminal  peripherals. 


MPC1000CR 

Signal  Regeneration  & 
Speed  Conversion 

Amateur  Net:  $645.00 


A  front  panel  switch  permits  Internal  TSR-2O0  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  "gear-shift1'  between  60,  67,  75  and  100  WPM.  All 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0.5%  bias  distortion. 
Also  available  with  DIGITAL  Autostart  (TSR-20OD):  Amateur  Net:  $695,00 


r^-TRS-80  OWNERS^ 

NOW  SEND 

MORSE  CODE! 


•  Level  t  &  II  citifttw  Included 

•  4  or  ifrK 

•  A«**nbl«d  &  tMtcd  PC  board 

•  All  hardware  •  complete  instruction* 

•  4  separate  recallable  mesaage* 

•  Keyboard  buffer  a  you  type  ahead 
a  Kay  board  one-key  speed  change 

•  Plugs  on  the  TRS  #C  port 

a  No  modifications  to  TRS-So  required 
a  Keys  solid  state  &  grid  block  rigs 
esidetonc  included 

•  Machine  language  program  a  not  basic 


SEND  PERFECT  CW 

S39.95    Qft 


k 


c 


-KEYER 
BOXK 

KINGSPORT,TN37M2 
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MPC-1000RA 
TSR-500 

Dual  UART  Regeneration, 
Speed  Conversion,  200 
Char.  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net:  $895,00* 

The  M PC- 1000R /TSR-500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard-controlled  Word  Correction  circuit,  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/  LTRS  Diddle,  a  Triple  Tone-Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS-lOO)  Autostart  mode. 

*The  MPC-IOOOR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
1000C  with  a  Triple  Tone-Pair  AFSK  Tone  Keyer  This  *'BasicR,i  permits  future  ex- 
pansion with  a  TSR- 100,  TSR-20O.  TSR-200D  or  TSR-500  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basic-R):  $595.00 

Your  QSL  will  bring  complete  specifications,  or  calk  213-682-3705. 
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627   FREMONT  AVENUE 

(P.   O.   BOX  267) 

SOUTH   PASADENA,  CA.  91030 


NEW  ELECTRONIC  PARTS 


Brand  name,  first  line  components.  Stocked  in 
depth.  24  hour  delivery-  Low  prices  and  money 
back  guarantee  on  all  products  we  carry, 

STAMP   BRINGS  CATALOG 

SPECIALS 

KEYBOARD  ENCLOSURES 


SIZES 


W        D        H 

iVf  8.  y>  v 

IV '  lUT  3" 

17"  %uy  T 
IV*  IK 3"  3" 

Blue  base,  specify  white  or  black  top. 


PKILE 
$15.20 
18-15 
19.25 
16,50 
18. 80 
20.75 


mACTAUte  JI 
ONLY 
55,79 


jdul  ra 
*  I«-mI  -  l*i.n  P  itii.w  I  Unpin 


-i  »  'rwt 


RTTY 


UT4  SPEED  CVTR  BOARD 
KIT  $10995 

BOARD  ALONE         S18  95 
AUTO  CW  ID  KIT      $37.90 


vtSA 

■  ■«■! 


SHIPPING 
INCLUDED 
IN   PRICE 


Day  tapro  Electronics.  Inc 

Formerly  NuOata  Electronics  J — 035 — 

1019  N.  WUSHlttt  LN     ARLINGTON  HT5.  ILL,  60004 
PHONE  312-670  0555 
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combination  of  these.  Conduc- 
tive coupling  frequently 
manifests  itself  as  common- 
mode  interference  through  a 
ground  return  used  in  common 
by  two  circuits. 

EMI  is  radiated  through 
openings  of  any  kind  in  equip- 
ment enclosures  (hatches, 
drawers,  and  panels),  and 
through  imperfect  joints  in  the 
enclosures.  It  may  also  be 
radiated  from  leads  and  cables 
leaving  a  source,  or  picked  up 
by  leads  and  cables  entering  a 
susceptible  device. 

EMI  sources  may  be  natural 
or  man-made,  and  the  man- 
made  sources  may  be  inten- 
tional (e.g.,  radar  transmitters) 
or  unintentional  (e.g.,  ignition 
systems).  Natural  sources  of 
EMI  include  terrestrial  and  ex- 
traterrestrial sources.  Since 
natural  sources  cannot  be  con- 
trolled, EMI  from  such  sources 
can  be  reduced  only  at  the 
susceptible  equipment.  Ter- 
restrial sources  include  the 
ionosphere,  or  charged  layers 
of  atmosphere,  lightning  dis- 
charges, precipitation,  and 
sand  and  dust  storms.  All  of 
these  produce  atmospheric 
noise,  the  intensity  of  which 
varies  with  locations,  season, 
and  time  of  day.  Extraterrestrial 
sources  include  the  sun,  which 
produces  solar  noise,  the 
galaxy,  which  produces  galac- 
tic noise,  and  extragafactic 
space,  which  produces  cosmic 
noise.  Solar  noise  comprises  a 
low  background  level  of  ther- 
mal noise  from  the  "quiet"  sun, 
and  sporadically  higher  levels 
of  non-thermal  noise  from 
sunspots  when  the  sun  is 
'disturbed. 

Galactic  noise  comprises  a 
general  background  fevel  from 
the  galactic  sources,  which 
varies  with  the  location  and  in- 
tensity of  those  sources. 
Cosmic  noise  comes  mainly 
from  the  direction  of  certain 
stars  that  emit  radio  frequen- 
cies, Man-made  sources  of 
EMI,  as  noted  above,  include  in- 
tentional sources,  designed  to 
generate  electromagnetic 
3nergy,  and  unintentional 
sources,  which  generate  EMI 
>niy  incidentally  to  their  in* 
ended  function. 

Man-made  EMI  sources  and 
learby  EMI-susceptible  equip- 
nent  may  be  made  eiectromag- 
leticatiy  compatible  by  reduc- 
ing the  EMI  from  sources,  by 
educing  the  susceptibility  of 
iquipment,  and  by  introducing 
ittenuation  in  all  EMI  paths 
>etween  sources  and  suscepti- 
je  equipment.  Ideally,  reduc- 
on  of  EMI  should  begin  by 


designing  the  source  so  that  it 
generates  less  EMI.  The  re- 
maining EMI  may  then  be  con- 
tained within  the  enclosure  by 
filtering  and  shielding. 

EMI  susceptibility  of  equip- 
ment may  be  reduced  by  de- 
signing the  components  and 
circuits  so  that  the  device  is  in- 
herently less  sensitive  to  inter- 
ference. Conductive  suscept- 
ibility may  then  be  reduced  by 
inserting  filters  in  each  iine  at 
the  point  where  it  enters  or 
leaves  the  enclosure.  Radiative 
susceptibility  may  then  be 
reduced  by  shielding.  All 
shielding  problems  may  be 
divided  iogically  into  four  major 
categories,  by  the  nature  of  the 
result  required:  1)  containment 
shielding;  2)  exclusion  shield- 
ing' 3)  exclusion/containment 
shielding  plus  pressure 
shielding;  and  4)  grounding  and 
contacting. 

To  eliminate  or  reduce  EML 
Anemco,  Inc.,  of  Anaheim, 
California,  offers  a  selection  of 
EMJ  shielded  enclosures: 

The  double-shielded  Lindsay 
Structure,  considered  the 
epitome,  offers  the  greatest 
shielding  effectiveness  over 
the  widest  range  of  frequen- 
cies. Of  all  metal  construction 
(zinc-coated  steel),  the  Lindsay 
Structure  provides  the  greatest 
strength-to-weight  ratio  with 
single  or  double  wall  panels  of 
24  gauge  steel.  The  panels  are 
stressed  and  held  together  by 
"U"  and  "M"  channel  and  ten- 
sioner  framing  members.  This 
construction  affords  excellent 
electrical  and  mechanical 
joints  and  seams  to  assure  the 
highest  level  of  shielding  effec- 
tiveness. Doors  are  easy  open- 
ing, with  three-point  latch. 

Solid  laminated  sheets  are 
most  widely  accepted  for 
general  shielding  needs,  pro- 
viding good  strength  and  at- 
tenuation. Panels  are  con- 
structed of  solid  core  sand- 
wiched between  steel  sheets. 
Core  and  steel  finishes  are 
designed  to  match  customers' 
needs  and  uses.  Panels  are 
joined  with  1/8-inch  steel  hat 
and  flat  *'LT  and  "W"  channels. 
The  rooms  are  easily  installed, 
modified,  and  moved. 

Screen  rooms  offer  a 
medium  amount  of  shielding 
effectiveness.  The  screen  is 
secured  to  a  wood  frame  for 
easy  installation.  Each  panel  is 
interlocked  with  the  next. 
Wainscoting  is  attached  to  pro- 
tect the  lower  portion  of  the 
room.  The  screen  enclosure 
was  developed  to  offer  a  light- 
weight and  an  inexpensive  por- 
table means  of  interference 
suppression.  The  enclosures 
can  be  as  small  as  a  desk-top 


model  (one  cubic  foot)  or  as 
large  as  a  research  laboratory. 
The  frequency  range  of  at- 
tenuation is  dc  to  greater  than 
400  MHz  to  E  fields,  covering 
approximately  95  percent  of 
normal  applications. 

All  rooms  are  constructed  of 
quality  material  using  proven 
joining  techniques  to  offer 
maximum  shielding.  Standard 
enclosures,  based  on  nominal 
two-  and  four-foot  increments, 
are  readily  available.  Special 
sizes  and  accessories  take  a  lit- 
tle longer  AH  are  easily  in- 
stalled with  simple  toots.  Cost 
could  be  directly  related  to  the 
amount  of  suppression  or  at- 
tenuation requested.  Anemco, 
Inc.,  can  also  update,  move, 
modify,  certify,  and  maintain 
existing  enclosures. 

Anemco,  tnc,  has  a  staff  of 
experienced  personnel  to 
assist  you  with  your  questions. 
They  will  help  you  to  incor- 
porate your  requirements  into 
an  effective  structure.  Turn-key 
requirements  are  welcome.  The 
Anemco,  inc.,  staff  has 
modified,  assisted,  designed, 
and  installed  rooms  at  many 
sites  including  Vandenberg 
AFB,  Goldstone,  TRW.  Hughes 
Aircraft,  U.S.  Navy,  and 
aerospace,  radio,  and  TV  sites, 
and  also  in  the  commercial  CB, 
communications,  hospital, 
computer,  and  classified  areas. 

For  full  information  on  how 
Anemco,  Inc.,  can  help  solve 
your  EMI  attenuation/suppres- 
sion problems,  write  Anemco, 
Inc.,  157  Freedom  Avenue, 
Anaheim  CA  928Q1t  or  call 
(714)479-6092. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

HAMTRONICS  2  METER 
TRANSMITTING  CONVERTER 

Whether  you're  interested  in 
local  rag  chews,  terrestrial  DX, 
moon  bounce,  or  OSCAR  opera- 
tion, Hamtronics'  new  2  meter 
transmitting  converter  is  a 
quick  and  easy  way  to  produce 
a  useful  signal  at  low  cost.  The 
XV2  transmitting  converter  is 
designed  to  convert  1  milliwatt 
of  10  meter  energy  to  provide  2 
Watts  PEP  output  on  2  meters. 
A  modified  CB  SSB  transceiver 
can  also  be  used  as  an  exciter. 
And,  since  it  is  a  linear  con* 
verier,  the  XV2  may  be  used  on 
any  mode:  SSB,  CW,  AM,  FM, 
etc. 

The  transmitting  converter 
kit  comes  in  three  versions  for  2 
meters,  XV2-4  (28-30  MHz  = 
144-146  MHz),  XV2-5  (28^30  MHz 
=  145-147  MHz),  XV2-6  (26-28 
MHz  =  144-146  MHz),  as  well 
as  models  for  6  meters  and  220 
MHz  (other  special  frequency 
combinations  are  possible).  Rf 
input  requirement  is  less  than  1 
mW  PEP  (100  mV  into  50  Ohms 
or  -  7  dBm  typical).  Rf  output  is 
2  Watts  PEP  continuous  on 
SSB  or  keyed  CW  and  2  Watts 


at  50  percent  duty  cycle  on  FM 
or  carrier. 

Frequency  conversion  is  ac- 
complished by  two  n-channet 
J-FETs  operating  in  a  balanced 
mixer  configuration.  Injection 
Is  generated  by  a  39-MHz 
crystal  oscillator  operated  from 
a  regulated  power  source.  The 
oscillator  frequency  is  tripled 
and  spurious  multiplier  prod- 
ucts are  filtered  in  two  stages 
following  the  oscillator.  The  2 
meter  mixer  output  is  amplified 
In  two  class  A  amplifiers  and  a 
class  AB  output  stage  to  pro* 
vide  an  rf  output  of  2  Watts 
PEP.  This  rf  output  may  be  used 
to  drive  a  linear  amplifier  or  it 
may  be  fed  directly  to  an  anten- 
na. A  low-pass  filter  in  the  out- 
put minimizes  harmonics  so 
that  direct  operation  may  be 
safely  undertaken, 

While  the  instructions  that 
accompany  the  XV2  kit  are  not 
of  the  precise,  step-by-step 
nature  of  those  provided  by 
some  kit  manufacturers,  they 
are  certainly  detailed  enough 
to  provide  all  the  guidance 
needed  to  easily  and  success- 
fully assemble  and  align  the 
unit  in  trouble-free  fashion.  The 
instructions  are,  in  fact,  pretty 
much  like  those  to  be  found  in  a 
well-written  magazine  con- 
struction  article.  Read  over  the 
explanatory  material  two  or 
three  times,  particularly  the 
page  headed  "General  Con- 
struction Notes,"  and  you'll  be 
prepared  to  start  putting  the 
unit  together. 

I  tend  to  be  a  rather  slow 
worker,  but  even  with  several 
Interruptions  the  assembly  and 
tune-up  proceeded  smoothly 
and  without  Incident  to  make 
an  interesting  and  enjoyable 
day's  project.  Even  the  winding 
of  the  colls— something  I  or- 
dinarily hate  like  blazes  to 
do— went  without  a  hitch  on 
the  first  try. 

All  that's  needed  to  align  the 
XV2  transmitting  converter  is  a 
VTVM,  2*Watt  dummy  load,  a  10 
meter  signal  generator  capable 
of  supplying  300  mV  of  rf ,  and  a 
13.6  V  dc  regulated  power  sup- 
ply with  an  internal  or  external 
milliammeter  (up  to  500  mA).  If 
a  signal  generator  is  not  avail- 
able, the  10  meter  exciter  may 
be  used;  however,  caution  must 
be  used  to  ensure  that  the 
transmitting  converter  is  not 
overdriven,  and  some  means  of 
varying  the  carrier  level  must 
be  provided. 

Alignment  instructions  are 
quite  detailed  and,  if  properly 
followed,  you  should  have  no 
difficulty  in  putting  the  con* 
verier  on  the  air  quickly  and 
easily.  Should  you  run  into  a 
problem,  the  section  on 
troubleshooting  will  enabieyou 
to  pinpoint  and  correct  it. 

Since  it  seems  probable  that 
most  exciters  used  to  drive  the 
XV2  transmitting  converter  will 
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You're  just  a  few  digits  away  from 
name  brand  radio  equipment  - 
AT  DISCOUNT  PRICES! 

CALL  TOLL  FREE 


1    .    I 


HY-GAIN 

TH6  DXX 
TH3MKIII 
18  AVT/WB 


1-800-228-4097 

Communications  Center 

443  N  48th  Street  era 

Lincoln  Nebraska  68504 
In  Nebraska  Call  (402  '466-8402 


1-800-634-6227 

Communications  Center 

West 

1072  N  Rancho  Drive 

Las  Vegas,  Nevada  89  Wt 

In  Nevada  Call  (702)647  3  I  14 


YAESU 

DENTRON 

TAYLOR 

E.T.O.  ALPHA 

KENWOOD 

HY-GAIN 

SWAN 

VHF  ENGINEERING 

DRAKE 

MOSLEY 

TEMPO 

BERK-TEK  CABLE 

1COM 

CUSHCRAFT 

TEN-TEC 

CONSOLIDATED  TOWER 

STANDARD 

Wl  LSON 

MIDLAND 

SAY 

EDGECOM 

HUSTLER 

CDE 

SHURE 

KDK 

LARSEN 

AUTEK 

TELEX 

plus 

many  more 

CALL  TOLL  FREE  FOR 

ANTENNAS 


MOSLEY 

CLASSIC  33 
CLASSIC  36 
TA33 


CUSHCRAFT 

ATB34 
ARX2 
A  147  20T 


HUSTLER 

4BTV 
66-144A 
RM  75s 


WILSON 

SYSTEM  1 
SYSTEM  2 


Specials  on  CDE  Rotors 

Ham  III  -  $125.00 
Tailtwister  -  $225.00 


master  charge 


■   ■■■■■     LOOK!       ■   ■■■■■ 
HOURS:     Monday  -  Friday    8  a.m.  -  Midnight 

Saturday    8  a.m.  -  8  p.m. 
Sunday    Noon  -  8  p.m. 

SAME  DAY  SHIPPING  ON  MOST  ITEMS 

We  carry  all  major  lines  of  antennas 

at  DISCOUNT  PRICES 
call  for  quotes:  1-800-Z28-4097 


BankAmehorq 
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produce  considerably  more 
output  than  is  required,  the  in- 
formation included  on  atten* 
uators  is  particularly  helpful.  In 
addition  to  explaining  the  con- 
struction and  use  of  at^ 
tenuators  as  well  as  typical 
component  values  to  drop  the 
output  of  your  exciter  to  the  re- 
quired 1  milliwatt  level,  there 
are  instructions  for  modifying 
the  exciter  to  provide  a  low 
power  tap  and  for  using  a 
Cantenna  or  similar  dummy 
load  to  reduce  the  output  to  the 
appropriate  value. 

If  you  need  more  than  the  2 
Watts  PEP  provided  by  the  con- 
verter, you  can  use  it  to  drive 
one  of  the  several  linear  ampli- 
fiers Hamtronics  offers,  such 
as  the  LPA  2-15  or  LPA  2-45. 

The  XV2  is  designed  to  be 
mounted  in  Hamtronics'  com- 
panion A25  cabinet  or,  by  utiliz- 
ing the  six  mounting  holes  pro- 
vided in  the  corners  and  center 
of  the  circuit  board  in  conjunc- 
tion with  suitable  screws  and 
spacers,  it  can  be  installed  in 
any  cabinet  or  pane*  arrange- 
ment to  suit  your  individual  re- 
quirements. 

If  you're  looking  for  a  way  to 
get  on  2  meters  quickly  and 
easily  without  breaking  the 
family  budget,  the  XV2  can't  be 
beat  if  you've  got  an  exciter 
with  output  in  the  26*30-MHz 
range  and  are  willing  and  able 
to  put  in  a  few  hours  to  build 
and  tune  up  the  little  converter. 

The  model  XV2  series  trans- 
mitting converter  kits  are 
priced  at  $59,95.  A  new  free 
catalog  describing  the  com- 
plete Hamtronics  product  line 
is  available  upon  request,  Ham- 
tronics ,  tnc,t  182  Belmont 
Road,  Rochester  NY  74612, 
(716)^663^9254. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

TEN  TEC  ANTENNA  TUNERS 

I  enjoy  operating  all  of  the  HF 
amateur  bands  with  my  FT- 
101 B,  using  a  variety  of  anten- 
nas fed  with  coax  and  open 
wire  feeders  as  well  as  an  end- 
fed  random  wire.  As  a  result,  I 
need  a  good  wide-range  anten- 
na tuner  and  Ten-Tec1s  model 
247  and  277  tuners  have  been 
doing  a  beautiful  job  for  me  on 
160  through  10  meters.  Both 
models  use  inductivetaapaci- 
tive  networks  for  matching  un- 
balanced 50-75  Ohm  output  im- 
pedances of  transmitters  and 
transceivers  to  a  variety  of 
balanced  and  unbalanced 
oads  over  the  1.8  to  30  MHz  fre- 
quency range  {maximum  bal- 
anced load  1.8  to  4.0  MHz  is  600 
3hms)«  Rf  power  rating  for  both 
jnits  is  200  Watts  (continuous), 
dodel  277  has  a  built-in  swr 
sridge  and  meter. 

The  tuner  circuit  is  the  same 
n  both  models,  a  parallel  cir- 
;uit  consisting  of  an  inductor 
ind  two  variable  capacitors 


connected  in  series.  The  input 
is  applied  to  the  center  of  the 
series  capacitors  and  ground. 
Another  variable  capacitor  is 
connected  in  series  with  the 
output  lead  to  the  coax  and 
single-wire  terminals.  For 
balanced  outputs,  a  balun  is 
connected  so  that  the  basic 
tuner  output  is  applied  to  one 
half  of  the  winding,  and 
transformer  action  produces 
the  opposite  half  with 
reference  to  chassis  ground. 
Thus  the  balanced  output  will 
provide  twice  the  rf  voltage, 
symmetrical  to  ground.  The  ar 
rangement  produces  an  imped- 
ance transformation  step-up  of 
four  times  on  the  antenna  side, 
enabling  you  to  match  just 
about  any  antenna  system  im- 
pedance to  50  Ohms, 

When  the  tuner  circuit  is  ad- 
justed for  a  match,  the  parallel- 
tuned  circuit  will  be  approx- 
imately in  resonance  at  the  fre- 
quency involved.  The  load's 
reactive  components  will  be 
compensated  for  by  the  series 
output  capacitor  and  a  slight 
off-resonance  setting  of  the 
parallel  circuit.  Since  both  the 
inductor  and  shunt  capacitor 
are  variable,  there  are,  of 
course,  many  possible  settings 
of  these  components  that  will 
resonate  at  a  given  frequency. 
As  pointed  out  in  the  instruc- 
tions that  accompany  the 
tuners,  a  high  inductance  with 
small  capacitance  will  reso- 
nate just  as  well  as  a  small  in- 
ductance with  large  capaci- 
tance. This  raises  the  obvious 
question  as  to  whether  one  way 
is  better  than  the  other.  The 
answer  is  yes. 

When  matching  your  rig's 
output  to  high  impedances, 
there  must  be  a  certain  amount 
of  inductance  present  to  effect 
a  proper  match.  The  step-up 
transformation  of  resistance  is 
dependent  upon  the  ^Q"  of  the 
circuit,  which  is  a  function  of 
the  inductance.  Further,  the 
L-to-C  ratio  of  the  circuit  deter- 
mines the  frequency  range  over 
which  operation  with  an 
acceptable  swr  is  possible 
without  retuning.  The  smaller 
the  UC  ratio,  the  greater  the 
bandwidth.  The  following  re- 
sults from  Ten-Tec  lab  tests  il- 
lustrate how  effective  this 
becomes  at  low  frequencies:  At 
3.75  MHz  and  with  a  50-Ohm 
load,  setting  the  tuner  for  max- 
imum UC  ratio  produced  a  fre- 
quency range  of  50  kHz  (±25 
kHz  of  center  frequency)  before 
an  swr  of  2:1  was  encountered. 
However,  adjusting  the  tuner 
circuit  for  lowest  UC  ratio  in- 
creased the  frequency  range  to 
400  kHz  before  the  swr  exceed- 
ed 2:1.  Also,  with  the  broader- 
band  L/C  ratio,  tuner  ad- 
justments are  much  less  criti- 
cal and  the  dip  to  1:1  on  the  swr 
meter  is  broad.  With  high  UC 
ratios,  the  dip  is  very  narrow 


and  sharp,  making  it  easy  to 
miss. 

Ten-Tec  has  thoughtfully  in- 
cluded a  7-page  pamphlet 
packed  with  instructions  and 
information  to  enable  users  to 
get  the  most  out  of  their  tuners, 
The  concise  explanations  of 
antenna  systems  matching 
theory,  transmission  lines, 
antennas,  swr,  and  more  is  a 
fine  touch  and  one  that  will  cer- 
tainly result  in  improved  perfor- 
mance for  those  who  foflow  the 
sound  advice  provided  within 
those  few  pages. 

The  model  247  (tuner  only) 
measures  a  compact  2-15/16"  x 
7-3/4,T  x  6-11/16"  while  the 
model  277  (with  swr  meter)  is 
3V*"  x  10-1/4"  x  6-1/2".  Both 
units  weigh  approximately  3 
lbs.  Model  247  is  housed  in  a 
case  with  etched  aluminum 
chassis  and  front  panel  and 
model  277  has  a  grey  chassis 
and  front  panel  and  black  tex- 
tured sides  and  top.  Both  will 
make  an  attractive  and  most 
useful  addition  to  your  shack. 
Model  247  sells  for  $69+00  and 
model  277  for  $85.00  Ten-Tec, 
Inc.,  Seviervifte  TN  37862. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

NEW  COMPACT  AMATEUR 

HAND  HELD  RADIO  NOW 

AVAILABLE  FROM  STANDARD 

COMMUNICATIONS 

A  new  very  compact  1+  Watt 
2  meter  amateur  hand-held  FM 
transceiver  is  now  available 
from   Standard   Communlca* 


tions  Corp,  of  Carson,  Califor 
nia+ 

This  radio,  designated  C*1 18, 
measures  2-43/64'  wide  x 
6-1/16"  high  x  1  -41/64' *  deep  (or 
approximately  the  size  of  a 
dollar  bill)  and  permits  the  user 
to  transmit  +600  kHz,  -600 
kHz,  or  receive  and  transmit  on 
the  simplex  frequency  with  just 
one  crystal.  This  provides  a 
total  of  16  transmit  channel 
capabilities  with  only  six 
crystals. 

The  C-118  also  incorporates 
a  built-in  condenser  micro- 
phone and  LED  status  lights  tor 
"channel  busy"  and  transmit. 
Also  included  at  no  additional 
charge  is  a  BNC  connector  with 
rubber  flex  antenna,  provisions 
for  external  dc  power  supply, 
and  earphone.  It  has  a  frequen* 
cy  range  of  144448  MHz  and  is 
equipped  with  one  crystal  for 
operation  on  146.94  simplex 
and  ,34/94  MHz. 

To  obtain  a  free  copy  of  the 
C-118  data  sheet,  write  Stan- 
dard Communications  Corp., 
PO  Box  92151,  Los  Angeles  CA 
90009. 


YAESU  APOLOGIZES 

Early  Yaesu  advertisements 
for  the  new  FT-225RD  trans- 
ceiver were  incorrect  in  that 
they  tended  to  indicate  that  the 
memory  unit  Is  included  in  the 
price,  whereas  in  fact  it  is  an 
option.  Yaesu  apologizes  for 
this  error  and  hopes  that  it  has 
caused  their  valued  customers 
no  inconvenience* 


i  * 


Standard's  C-118  hand-held  transceiver. 
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Harry  A.  Mills  W4FD 

Box  280 

Bit  Hard  Route 

Dry  Branch  GA  SI 020 

Gene  Brizendine  W4ATE 

600  Hummingbird  Drive  SE 
Huntsville  AL  35803 


Antenna  Design: 
Something  New! 


—  controlled-current  distribution 


Antenna  elements  to 
date,  whether  ground- 
ed or  ungrounded,  are  by 
and  large  composed  of 
electrically  continuous 
conductors  whose  dimen- 
sions are  based  on  for 
mulas  related  to  the  free^ 


HHHHHHHHf 


430 ~Q»M 

open  wmz 


space  dimensions  of  radio 
waves.  The  presence  of 
standing  waves  and  losses 
due  to  end  effects  have 
heretofore  been  accepted 
as  more  or  less  necessary  in 
the  transfer  of  radio  fre- 
quency energy  into  space. 
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Fig.  L  Controlled-current  distribution  antenna  general  ar- 
rangement Details  of  construction  and  adjustment  are  in- 
cluded in  the  text  A  feed  line  length  which  is  a  multiple  of 
V?  wavelength  at  the  lowest  (design)  frequency  is 
desirable. 


Our  thinking  in  this  regard 
has  changed  very  little 
since  the  medium  of  radio 
was  discovered  more  than 
a  hundred  years  ago. 

The  greatest  impedi- 
ment to  progress  in  anten- 
na development  over  such 
a  long  time  has  been  the 
belief  that  an  "antenna"  is 
merely  a  length  of  wire  in 
space,  whose  dimensions 
are  locked  to  the  operating 
frequency,  The  second 
problem,  also  linked  with 
the  first,  is  the  notion  that 
the  antenna  should  sustain 
a  standing  wave.  Thirdly 
are  the  problems  associ- 
ated with  lossy  end  effects. 
There  is  also  the  excessive 
copper  heat  loss  that  must 
occur  at  the  center  of  the 
conventional  dipole.  The 
losses  due  to  high  current 
(and  rf  field)  density 
multiply  when  the  usual 
antenna  is  erected  as  a 
quarter- wave  vertical 
radiator. 

But  all   of  this  was   BC 

(before  capacitors)-  The 
fact    that    the    radiation 


directly  from  a  capacitor  is 
so  minor  does  not  justify  its 
virtual  elimination  from 
use  in  antenna  systems.  As 
a  device  for  the  control  of 
phasing,  it  looms  as  the 
most  important  considera- 
tion of  all,  both  for  pushing 
that  antenna  current  to  all 
parts  of  the  radiator  and, 
importantly,  to  distribute  it 
in  phase,  so  the  resulting 
field  is  efficiently  directed. 
Interestingly  enough, 
superior  results  occur 
when  the  current  distribu- 
tion becomes  more  equal 
in  the  system  Lo  and 
behold,  best  results  are  ob- 
tained upon  elimination  of 
the  standing  wave. 

The  insertion  of  capac- 
itors in  series  with  an 
antenna  was  briefly 
described  by  Terman.1 
Some  ideas  were  added  by 
Charman,  with  the  advice 
that  the  technique  "well 
deserves  further  investtga- 


'Terman,  Radio  Engineering 
Handbook,  McGraw-Hill,  New 
York,  1943,  page  773, 
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**2    How    long    it    has 

taken  U5  to  grasp  the  han- 
dle on  this  rocket,  on  which 
we  may  escape  the  prison 
of  conventional  thinking! 
Let  us  take  that  flight, 
without  further  delay. 

It  rs  difficult  to  face  the 
fact  that,  for  all  these 
years,  we  failed  to  take  ad- 
vantage in  antenna  design 
of  that  most  important 
characteristic  of  a  capac- 
itor, its  inherent  low  loss. 
The  lowly  capacitor  is  well 
established  as  man's  best 
friend  in  the  design  of 
power  and  audio  filters 
over  these  many  years. 
Somehow,  a  blind  spot  has 
prevented  us  from  seeing  it 
in  the  vital  role  of  filtering 
out  antenna  current  into  a 
most  efficient  distribution 
pattern. 

Additionally,  by  equaliz- 
ing current  throughout  the 
radiator  by  use  of  capac- 
itors, we  realize  another 
very  important  improve- 
ment. Over  the  years,  we 
have  tolerated  that 
wasteful  spray  of  high- 
angle  radiation  which  oc- 
curs from  the  high- 
impedance,  high-voltage 
portions  of  our  antenna  as 
though  it  were  an  unavoid- 
able evil.  In  reality,  a 
standing-wave-type 
radiator  thrusts  out  energy 
at  widely  varying  angles, 
becoming  worse  toward 
the  ends.  When  we  ap- 
proach equal  current  along 
the  antenna,  radiation 
begins  to  focalize  at  a  low 
angle,  Lo  and  behold  again, 
our  antenna  begins  to  per- 
form amazingly  well  on 
DX,  even  when  close  to  or 
near  the  ground.  In  brief, 
the  equalized  current  ele- 
ment becomes  an  im- 
proved performer  when 
substituted  for  the  conven- 
tional dipole  form  in  all 
kinds  of  configurations. 

The  present  paper  was 
written  to  encourage  a 
breakthrough  and  break- 
away   from    conventional 


impeding  practices.  Some 
simple  theory  and  prac- 
tical construction  details 
are  included  to  introduce 
the  improved  system. 

Developmental  Back- 
ground 

The  control led-current 
distribution  [CCD)  princi 
pie  was  recognized  more 
than  ten  years  ago,  during 
the  development  of  a  com- 
pact 3-element  rotary 
beam.  Ferrites  were  used, 
not  only  to  dramatically 
shorten  the  antenna 
elements,  but  also  to  pro- 
vide a  means  whereby  a 
special  type  of  cored  fer- 
rite  material  could  be  used 
to  electrically  tune  each 
element  individually  over 
a  wide  range  of  operating 
frequencies.  Controls  for 
tuning  are  conveniently 
located  at  the  operating 
position. 

The  CCD  principle  is  im- 
plicit in  the  basic  United 
States  patent  3,564,551, 
granted  to  W4FD  on 
February  16,  1971,  which 
covers  the  scheme  where- 
by a  dipole  antenna  ele- 
ment employing  ferrite  is 
tunable  over  a  wide  range 
of  frequencies,  in  either 
transmitting  or  receiving 
modes,  by  varying  the 
permeability  of  the  sleeved 
cores.  Permeability  varia- 
tion is  accomplished  by 
magnetically  biasing  the 
cores  with  controlling  field 
current  windings. 

It  is  well  known  that  fer- 
rite material  must  be 
employed  in  rf  circuits 
under  conditions  of  high 
current  and  low  voltage 
because  of  its  inherently 
high  dielectric  properties. 
Previous  use  of  this 
material  had  been  limited 
to  the  middle  one-third  to 
one-half  of  the  dipole. 


Fig.  2.  (a)  Conventional  ha  If -wave  radiator  showing  (he 
concentration  of  current  at  the  middle  half  of  the  antenna, 
(b)  Small  section  of  a  vertical  CCD  antenna  showing  cur- 
rent loops  at  each  capacitor-wire  section.  Loop 
amplitudes  decrease  as  the  radiator  end  is  approached. 
However,  very  significant  improvements  in  gain  and  other 
features  now  result  from  expanding  current  distribution 
outward  from  the  antenna  center  to  better  utilize  the  en- 
tire radiator. 


To  offset  this  limitation, 

a  means  to  obtain  a  near- 
constant  rf  current  along 
the  conductor  was  con- 
ceived This  CCD  scheme 
made  it  practical  to  utilize 
cored  sleeves  over  the  en- 
tire radiator  and  to  greatly 
extend  the  frequency  tun- 
ing range, 

In  brief,  the  system 
made  possible  the  opera- 
tion of  elements  as  short  as 
hundredths  of  a  wave- 
length, with  spacing  of 
beam  elements  likewise 
reduced.  Upward  of  300 
foreign  countries  were  con- 
tacted by  W4FD,  under  the 
previous  call  W3UZ,  using 
the  shortened  ferrite  anten- 
nas between  the  years  1 959 
and  1973,  Moreover,  many 
of  these  contacts  were 
made  while  radiating  from 
ferrite  elements  in  a  base- 
ment in  Washington,  DC,  5 
or  6  feet  below  outside 
ground  level. 

Continued  experimental 
tion  with  the  CCD  scheme, 
following  its  initial  use  in 
ferrite  antennas,  revealed 
that  the  gain  realized  from 
conventional  wire,  beam, 
mast,  or  tower  antennas  of 
all  types  could  be  marked- 
ly improved  by  employ- 
ment of  the  controlled- 
current  distribution  princi- 
ple. In  short,  it  improves 
the  operation  of  antennas 
at  both  dimensional  ex- 
tremes. 

The   Controlled-Current 
Distribution  Theory 
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ft  is  well  established  that 
a  maximum  field  is  pro- 
duced around  conductors 
at  points  of  maximum  cur- 
rent. Points  of  high  voltage 
and  low  current,  con- 
versely, produce  small 
fields.  It  follows  that, 
should  some  means  be  pro- 
vided to  maintain  the 
antenna  current  at  a  con- 
stant or  near-constant 
value  along  a  conductor, 
the  resulting  field  should 
translate  into  improved 
gain  from  the  radiator.  This 
condition  of  tracking  the 
antenna  current  in  phase 
would  not  only  redistribute 
the  excessive  I^R  conduc- 
tor heating  loss  present  at 
the  center  point  of  peak 
current,  but  would  also 
reduce  or  eliminate  the 
dielectric  end  effect  losses. 
Such  a  current  distribution 
would  not  only  make  it 
possible  to  efficiently 
employ  constant  cross- 
section  area  sleeves  in  a 
ferrite  radiator,  but  also  to 
improve  other  antenna 
systems. 


Band 

Length 

Section 

Sections 

Capacitor 

Capacitors 

11 K" 

meters 

feet 

inches 

number 

pF 

number 

160 

560 

140 

46 

1560 

46 

33.92 

80 

280 

70 

48 

780 

46 

16.96 

40 

140 

Oj 

48 

390 

46 

8,48 

20 

70 

17.5 

48 

195 

46 

4.24 

'Charman,  RSGB  Bulletin,  Lon- 
don, July,  1961, 


Table  1.  Construction  guidelines  for  CCD  antennas  one  space  wavelength  long. 
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The  problem  of  current 

distribution  was  resolved 
by  cutting  the  antenna  con- 
ductor into  twenty-two  or 
more  even-numbered  sec- 
tions of  equal  length,  to 
which  were  interconnected 
in  alternate  series  twenty 
or  more  equally-valued 
fixed  capacitors.  Note  that 
no  capacitors,  either  series 
or  shunt,  are  employed  at 
the  feedpoint,  Fig.  1,  The 
antenna  always  begins 
with  conductor  sections  at 
the  center  feedpoint  and 
ends  with  conductor  sec- 
tions, 

It  will  be  helpful  to  point 
out  here  that  the  CCD  prin- 
ciple is  really  that  of  carry- 
ing out  the  idea  of  top  or 
end  loading,  so  often 
utilized  in  the  conven- 
tional shortened  antenna. 
The  ultimate  result  is  that 
of  improving  the  current 
distribution  throughout 
any  length  radiator,  Con- 
trol of  current  distribution 
by  means  of  intercon- 
nected series  conductor- 
capacitor  sections  with 
fanned  end  radials  or  large 
discs  (but  without  lumped 
inductance  in  the  circuit) 
begins  at  one-half  wave- 
length for  the  dipole  or  a 
quarter  of  a  wavelength  for 
the  grounded  vertical. 
Thus,  by  using  the  horizon- 
tal dipole  as  a  guide,  it  can 
be  seen  that  the  addition  of 
aluminum  screen  discs  at 
the  ends,  plus  the  cutting 
of    a    half -wavelength 


radiator  into  a  series  of 
alternate  wire  and  capac- 
itor sections,  could  im- 
prove both  the  current 
distribution  and  gain  of  the 
resultant  radiator.  How- 
ever, this  is  only  the  begin- 
ning of  the  possibilities. 

The  Antenna  Aperture 
Concept 

One  aperture  can  be 
conveniently  defined,  for 
the  purposes  of  this  article, 
as  the  in-space  dimension 
of  a  half  wavelength  at  a 
particular  frequency.  By 
this  definition,  the  conven- 
tional thin-wire  dipole, 
because  of  its  end-effect 
characteristic,  may  be  said 
to  have  an  aperture  of 
about  0,95.  Antennas  con- 
structed of  tubing  or  cylin- 
drical elements  have  an 
even  smaller  aperture. 

Aperture  as  a  concept  in- 
volves the  idea  of  exposure 
to  a  wavefront  The  idea 
may  be  referred  to  a  slot 
antenna,  cavities,  or  even 
to  the  raster  of  a  television 
picture  scan.  In  a  sense,  all 
radiating  systems  which 
present  an  exposure  which 
is  less  than  a  wavefront  in 
free  space  distance  may  be 
said  to  suffer  from  a  degree 
of  "wavefront  distortion/' 
In  other  words,  the  full 
potential  of  the  wave- 
sweep  or  scan  is  not  pres- 
ent in  a  transmitting  or 
receiving  antenna  of  con- 
tracted dimensions. 

Real    exposure    effi- 


ciency, or  maximum  aper- 
ture usage,  begins  at  the 
point  where  an  in-phase 
equal-current  coverage 
fills  the  conductor  or  slot 
medium. 

Exposure  efficiency 
begins  in  a  smaller  way 
with  the  CCD  scheme,  plus 
element  end  or  top  capac- 
itance loading,  and 
emerges  more  or  less  full- 
blown with  antenna 
lengths  of  two  apertures  or 
more. 

The  improvement  in  gain 
that  can  be  effected 
through  the  use  of  a 
constant-current  distri- 
bution arrangement  can  be 
illustrated  with  the 
5/8-wavelength  horizontal 
antenna.  This  radiator  pro- 
duces its  peak  gain  at  this 
length  partly  because  of 
the  trade-off  between  an  in- 
creasing out-of-phase  com- 
ponent and  its  expanded 
aperture  Cain  begins  to 
decrease  at  antenna 
lengths  above  and  below 
the  5/8-wavelength  figure, 

It  is  customary  to  pro- 
vide the  1/8  wavelength 
(extending  the  Va-wave 
dipole]  by  loading  the 
antenna  with  a  non- 
radiating  series  inductor. 
However,  inductors  in- 
troduce substantial  losses. 
Therefore,  any  trade-off 
scheme  to  increase  gain 
through  the  use  of  either 
inductor  or  capacitors 
should  favor  the  inherently 


Date 

Time 

Antenna 

Height  in 

Ferris  32*B 

DST 

feet 

level,  dB 

7-2-77 

1:45P 

#4  CCD 

60 

20     Relative 

REF 

60 

15 

2:10P 

#7  CCD 

60 

20 

REF 

60 

15 

7-4-77 

7:20P 

#4  CCD 

60 

20 

REF 

60 

15.5 

7-5-77 

10:56A 

#4  CCD 

60 

20 

REF 

60 

15 

7-14-77 

10:40  A 

#4  CCD 

60 

20 

REF 

60 

15 

Test  antenna  specifications: 

#4  CCD— 150  feet  overall,  36-inch  sections,  390  pF  caps. 
#7  CCD— 136  feet  overall,  38-inch  sections,  390  pF  caps. 
Reference  model  67  feet  overall.  A  conventional  dtpote. 

All  three  antennas  normal  to  a  bearing  of  45  degrees  true,  and  the  standard  Ferris  model  32-B  anten- 
na. 
All  inactive  antennas  were  floated  during  each  reading. 

Table,  2.  CCD  comparative  field  intensity  measurements. 


lower-loss  capacitor. 
Moreover,  the  CCD  princi- 
ple can  be  employed  not 
only  to  eliminate  the 
loading  inductor  losses, 
but  also  to  effectively  dis- 
tribute the  current  so  that 
resonance  is  restored  to 
the  Vi  -wavelength  value 
Not  only  is  the  out-of- 
phase  component  effect 
greatly  reduced,  but  the 
resuftant  current  distribu- 
tion can  be  made  phase- 
aiding  also.  Furthermore, 
the  trade-off  limitation  at 
the  5/8-wavelength  dimen- 
sion disappears,  and  the 
way  is  opened  for  con- 
tinued increase  of  aper- 
ture, in  phase,  with  in- 
creasing antenna  length, 

Contro Ned-Current   Distri- 
bution Principles 

The  CCD  process  can  be 
more  easily  visualized  by 
comparing  it  to  full-wave 
rectification  of  a  multi- 
phased  alternating  current 
to  iron  out  the  ac  ripple 
component.  No  rectifi 
cation  of  the  rf  in  the  an- 
te n  n  a  element  is,  of 
course,  taking  place  in  the 
CCD  system.  However,  in 
the  alternate  conductor- 
capacitor  arrangement,  as 
values  of  capacitors  are 
progressively  increased 
and  wire  length  in  each  sec- 
tion is  decreased,  within 
reason,  the  rf  standing- 
wave  "ripple"  along  the  an- 
tenna will  tend  to  smooth 
out.  The  better  the  distri- 
bution of  the  current,  ap- 
proaching a  true  in-phase 
condition,  the  more  effec- 
tive the  antenna  The 
capacitance  loading  discs 
employed  serve  the  pur- 
pose of  carrying  uniform 
distribution  of  current 
nearer  to  the  radiator's 
very  encj 

An  illustration  of  current 
patterns  through  the  Xc 
and  Xi  components  is 
shown  in  Fig  2(b).  A  ver- 
tical radiator  is  depicted, 
so  that  positive  Xi  and 
negative  Xc  values  may  be 
shown  right  and  left 
respectively.  The  wire  sec- 
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ffg.  4.  The  M/7/s  control led-current  distribution  antenna. 
Graph  made  from  data  taken  during  assembly  on  futy  20t 
1977,  Section  length— 11  inches;  capacitors— 1500  pF; 
number  of  capacitors  — 160;  dip  meter  ^Millen  Solid.  For 
exact  measurement  data,  see  Table  4. 


most  efficient  use  of  the 
available  ground  space, 

One  startling  character- 
istic of  the  CCD  antenna  is 
its  almost  complete  im- 
munity to  the  effects  of 
close-by  nonresonant  con- 
ductors or  semicon- 
ductors In  one  test,  consis- 
tent S~9  reports  on  7  MHz 
were  received  by  W4FD 
from  stations  in  Miami, 
Cincinnati,  New  Orleans, 
and  Louisville  with  the 
CCD  antenna  lying  flat  on 
the  ground  during  a  soak- 


ing rain.  With  the  CCD  ar- 
ranged in  a  square,  again 
flat  on  the  ground  and 
under  several  inches  of 
snow,  I2CUV  reported  a 
signal  of  549  on  January  28, 
1977  A  two-wire  non- 
radiating  feeder  9  feet  long 
was  used,  and  no  arcing 
was  found  along  the 
radiator  with  an  input  of 
500  Watts. 

Advantages  of  the  CCD  An- 
tenna 

1.  Greater  gain. 


2.  Great  reduction  or 
elimination  of  end  effects. 

3.  Higher  antenna  resis- 
tance. 

4.  Full  use  of  antenna 
element  — no  nodes 

5.  Lower  radiation 
angle  — good  DX  radiator. 

6.  No  high  voltage 
points  — can  be  laid  on  tree 
limbs, 

7.  Good  field  day  anten- 
na—works wetl  at  only  8 
feet  up. 

8.  No  phase-inverting  stub 
required. 

9.  Can  be  made  any  con* 
venient  length  for 
available  space. 

10.  Improved  broadband 
characteristics. 

11   Improved    broadside 

radiation  at  early  har- 
monics—good harmonic 
antenna. 

12.  Current  distribution  ef- 
fects lower  losses  in  both 
antenna  and  ground 

13.  Very  effective  for 
quads,  deltas,  etc. 

14.  Changes  in  height  pro- 
duce progressively  less 
relative  changes  in  anten- 
na resistance  as  the 
number  of  capacitors  and 
overall  length  are  in- 
creased. 


Length  overall 

Fundamental 

2nd  harmonic 

3rd  harmonic 

4th  harmonic 

(feet) 

(MHz) 

(MHz) 

(MHz) 

(MHz) 

6 

46 

125 

12 

mi 

86 

140 

18 

22 

63.5 

104 

24 

17.8 

57 

83,5 

30 

14,4 

42,5 

71 

36 

13 

36.6 

JJ ,  o 

42 

11.5 

31.7 

52.6 

48 

10.5 

28.4 

48 

54 

9.9 

■£^^J  u  H' 

40.8 

60 

9.3 

23.5 

38 

66 

8.9 

21.6 

35 

72 

B.65 

19.8 

32.5 

78 

8.3 

18.5 

30 

84 

8,1 

17.3 

Zo*o 

90 

7.9 

16.15 

26.35 

96 

7,8 

15.5 

25 

34 

102 

7.7 

14.6 

23.6 

32,5 

108 

7.6 

14.1 

22.4 

30.4 

114 

7.5 

13.4 

21.3 

29 

120 

7.35 

12.9 

203 

27.9 

126 

7.25 

12.4 

19,2 

26.4 

132 

7,15 

12,0 

18.3 

25.4 

138 

7.1 

11.7 

17,8 

24,5 

144 

7.05 

11.4 

17.15 

23.1 

*150 

7.0 

11.3 

16.0 

21.8 

Table  3,  Measured  CCD  antenna  fundamental  and  harmonic  resonances  versus  overall 
length,  as  measured  during  construction.  The  graph  in  Fig,  3.  was  plotted  using  these 
values.  *With  2-foot  square  aluminum  screens  attached  to  each  end  during  last  measure- 
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15.  Harmonic  operation 
becomes  more  and  more 
effective  as  the  number  of 
capacitor  units  is  increased 
and  the  conductor  sec 
tions  are  proportionately 
shortened.  Rule  of  thumb 
shows  that,  for  a  given 
overall  antenna  length, 
shortening  the  wire  sec- 
tions by  one  half  doubles 
both  the  number  and  the 
capacitance  values  of  the 
fixed  capacitors  required. 
Broadside  pattern  char- 
acteristics are  propor- 
tionately improved  at  both 
the  fundamental  and  har- 
monic frequencies  with  an 
increasing  number  of  sec- 
tions. 

CCD  Disadvantages 

1,  Increased  cost  because 
of  the  added  wire,  capac- 
itors, and  insulators, 

2.  Greater  care  in  con- 
struction and  testing. 

3  Requires  more  erection 
space  than  is  available  to 
some  amateurs. 
4.  tn  CCD  antennas  for  3.5 
MHz  and  lower,  the  capac- 
itors should  be  protected 
from  static  charge  by 
shunting  resistors  If  a 
cluster  of  CCDs  is  used, 
only  the  longest  one  needs 
this  protection. 

These  are  really  minor 
inconveniences  in  contrast 
to  the  fifteen  over- 
whelming benefits  listed 
above.  The  old  adage, 
"Every  nickel  spent  on  the 
antenna  is  worth  more  than 
a  dollar  spent  on  the  sta- 
tion gear,"  was  never  truer. 
Give  that  good  rig  a  chance 
with  an  equally  good 
antenna! 

Comparative  Field  Inten- 
sity Measurements  of  the 
CCD  Antenna 

At  the  W4FD  antenna 
range,  carefully  controlled 
gain  measurements  are 
made  using  a  laboratory 
standard  Ferris  model  32-B 
field  intensity  meter,  fitted 
with  its  standard  41-inch 
antenna.  Power  to  both  the 
plates  and  filaments  is 
regulated  to  1  percent.  The 
laboratory    equipment    is 


tion  is  distributed  X^,  com- 
prising most  of  the 
radiator,  and  the  Xc  con- 
tributes only  minor  power 
in  the  radiation  process. 

Contrasting  the  CCD  fea- 
tures to  another  type  of 
long  antenna,  the  collinear 
array,  its  performance 
superiority  is  readily  ap- 
parent. When  several  one- 
wavelength  CCD  radiators 
are  configured  as  a  col- 
linear array,  no  longer  are 
the  usual  180  degree 
phase-shifting  stubs  re- 
quired at  one-half  wave- 
length intervals  along  the 
radiator.  Stubs  are  only 
needed  to  separate  each 
one  full  electrical  wave- 
length, thereby  reducing 
the  number  of  stubs  by 
one-half  in  a  given  array. 

The  simplified  and  im- 
proved antenna  will  prove 
to  be  outstanding  in  gain 
for  2  meter  and  higher  fre- 
quency applications  and 
particularly  in  color  tele- 
vision, where  a  broadband 
response  is  mandatory. 

The  user  of  the  CCD  will 
be  especially  pleased  with 
its  performance  as  a  ver- 
tical radiator,  The  longer 
his  CCD  with  respect  to  the 
electrical  half  wave,  the 
less  will  be  the  need  for  the 
labor-consuming  radials 
which  are  so  important  to 
the  conventional  standing- 
wave  system.  Since  current 
is  nicely  distributed 
throughout  the  radiator,  no 
longer  are  we  troubled  by 
the  heavily-concentrated 
field  and  resulting  lossy 
ground-return  currents 
directly  at  the  vertical 
antenna  base.  The  heavy 
field  around  the  base 
becomes  less  and  less  as 
the  antenna  is  lengthened 
to  one-half  wavelength  and 
performs  quite  well  with 
shorter  radials.  At  one 
wavelength,  we  realize  a 
low-angle  radiator  par  ex- 
cellence and  may  dispense 
with  the  radial  plow. 

The  user  will  be  most 
agreeably  surprised  when 
he  learns  that  the  almost 
uniform  distribution  of  cur 


rent  throughout  the  CCD 
not  only  provides  a  more 
favorable  antenna  resis- 
tance at  the  fundamental 
frequency  (usually  dou- 
ble), as  compared  to  the 
conventional  dipole,  but 
also  the  current  distribu- 
tion at  the  second  har- 
monic will  be  only  a  few 
hundred  Ohms  (usually 
less  than  450},  provided  he 
utilizes  50  or  more  distri- 
bution capacitors.  More- 
over, most  of  the  radiation 
will  occur  broadside  to  the 
antenna,  as  has  been  found 
during  operation  at  the 
fundamental  frequency. 

E  la  borate  measure- 
ments and  adjustments 
could  be  performed, 
measuring  antenna  resis- 
tance and  resonant  fre- 
quency with  rf  bridge  and 
detector,  while  adjusting 
end-loading  capacitor 
screen  discs  to  the  exact 
diameter.  However,  in 
practical  application,  such 
elaborate  tailoring  is  not 
justified,  because  the 
antenna  will  generally  be 
used  over  a  wide  range  of 
frequencies. 

How  the  CCD  Antenna  Dif- 
fers 

It  has  long  been 
assumed  that,  because 
radio  frequency  energy 
becomes  an  accurately 
measurable  standing  wave 
in  free  space,  the  radiating 
element  itself  should  be 
dimensionally  designed  to 
also  contain  a  standing 
voltage  wave.  This  locked- 
in  concept,  far  from  having 
basis  in  fact,  is  one  of  the 
bottlenecks  to  the  realiza- 
tion of  greater  efficiency 
and  versatility  in  antenna 
design  and  construction. 

Here  are  features  where- 
in the  improved  CCD  an- 
tenna departs  radically 
from  the  usual  dipole. 
First,  we  select  the  wire 
section  length  desired  and 
then  determine  what  ca- 
pacity in  picofarads  is 
necessary  to  partially 
cancel  the  inductive  reac- 
tance of  the  wire  sections. 
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Fig.  3.  The  Mills  control  led-current  distribution  antenna. 
Measurements  were  taken  during  assembly  on  March  24, 
1977.  Sections  — 3  feet;  capacitors  — silver  mica  390pF(50 
each);  dip  meter—  Millen  Solid;  coupling  turns  — 8.  for  ex- 
act measurement  data,  see  Table  3. 


Too  low  a  capacity  will 
create  too  high  a  capac- 
itive  reactance  in  Ohms 
and  thereby  over-cancel 
the  inductive  reactance  of 
the  wire  section,  Converse- 
ly,  incorporating  capac- 
itors of  too  small  a  value 
will  prevent  ever  achieving 
resonance,  regardless  of 
how  many  sections  are 
added.  The  X^  to  Xc  ratio  is 
the  key  to  proper  CCD 
antenna  performance.  If 
the  difference  is  too  small, 
we  will  require  an  imprac- 
ticable number  of  wire  sec- 
tions and  series  capacitors 
to  obtain  resonance  at  the 
desired  frequency,  and  the 
magic  of  controlled- 
current  distribution  disap- 
pears. 

The  superior  character- 
istics of  the  control  led-cur- 
rent distribution  system 
become  apparent  when  the 
radiator  overall  length  is 
extended  to  one  electrical 
wavelength  and  beyond. 
The  end-loading  discs  may 
then  be  eliminated,  except 
in  instances  where  it  is 
desired  to  feed  the  antenna 
at  some  point  considerably 
off  center.  In  such  cases, 
the  use  of  a  disc  is  recom- 
mended only  at  the  shorter 
end.  When  off-center  feed 
is  employed,  a  balun 
should  be  inserted  be- 
tween antenna  and 
feedline    to    isolate    the 


feedline  circulating  cur- 
rents and  to  maintain 
balance.  Since  the  antenna 
impedance  along  its  length 
is  practically  constant,  no 
feed  problems  should  be 
experienced  at  any  point, 
provided  that  balancing 
techniques  are  employed. 

The  broadbanding  char- 
acteristics of  the  CCD 
radiator  are  remarkable,  in- 
creasing in  proportion  to 
antenna  length.  Since 
standing  waves  are  now 
conspicuous  by  their 
absence  in  the  conven- 
tional sense,  the  need  for  a 
phase- inverting  stub 
(which  limits  bandwidth  in 
the  collinear  array)  no 
longer  exists.  In  one  fell 
swoop,  control  led-current 
distribution  removes  both 
a  long-standing  obstacle  to 
broadbanding  and  also  the 
wire  loss  introduced  by  the 
stub. 

Heretofore,  the  capac- 
itor has  not  been  employed 
to  any  great  extent  directly 
in  antenna  elements.  It  is 
passive  insofar  as  its  con- 
tribution to  the  radiation 
process.  However,  its  low 
losses  and  its  ability  to  con- 
trol current  distribution, 
and  hence  phasing,  give  it 
a  unique  place  in  antenna 
design.  Importantly,  it  pro- 
vides the  antenna  designer 
with  flexibility  in  tailoring 
his  radiating  system  for  the 


housed  in  a  permanent 
isolated  building  located 
normal  to  the  test  antennas 
and  56  wavelengths  distant 
(at  7  MHz),  A  67-foot-long 
dipole,  for  comparison,  is 
mounted  parallel  with  the 
CCD  antennas  and  is 
elevated  60  feet. 

Two  identical  separate 
drivers  and  finals  are 
carefully  matched  for 
equal  outputs  and  feed 
identical  impedance- 
matching  networks  and 
transmission  lines  to  the 
antennas  being  compared. 
To  minimize  the  effects  of 
fading,  provision  is  made 
for  rapid  alternate  switch- 
ing between  the  two  anten- 
nas being  compared,  both 
while  transmitting  and  re- 
ceiving. See  Table  2, 

Overseas  Signal  Reports 

The  results  of  DX  tests 
and  transmission  and 
reception  have  favored  the 
CCD  by  between  5  and  7 
dB  over  the  reference 
dipole  On  good  DX  nights, 
reports  on  7  MHz  CW  have 
been  10  to  20  dB  over  S9 
from  Europe  and  Asia  to 
W4FD  using  500  Watts. 

CCD   Construction   Guide- 
lines 

Several  methods  of 
assembling  the  capacitor/ 
wire  sections  have  been 
employed  successfully. 
These  have  included:  (1) 
bridging  the  components 
across  small  strain  in- 
sulators; (2)  utilizing 
spacing  insulators  sal- 
vaged from  large  coaxial 
transmission  lines;  (3)  en- 
capsulating the  compo- 
nents inside  a  light  plastic 
tube  (Figs.  5  and  6);  and  (4) 
spiraling  dual  wires  about 
a  nylon  rope  and  taping 
each  capacitor  for  water- 
proofing (Fig.  7). 

The  construction  meth- 
od selected  depends  upon 
individual  siting  problems, 
The  major  requirements 
are:  (1 )  mechanical 
strength  sufficient  to  sup- 
port the  antenna  during 
wind  and  icing  conditions, 


Length  overall 

Fundamental 

2nd  harmonic 

Number  of 

(feet  and  Inches) 

{MHz) 

(MHz) 

capacitors 

20T 

8" 

19,1 

57 

24 

25' 

7" 

166 

48 

30 

32' 

7** 

13,2 

36.4 

42 

38' 

9" 

11.5 

30,9 

50 

47' 

6" 

10.25 

26.5 

60 

681 

2" 

9.45 

22.2 

70 

74* 

M| 

8.85 

19.2 

80 

82* 

5" 

8.5 

18 

90 

90' 

7" 

8.2 

17.2 

100 

98" 

9" 

8.0 

16.4 

110 

106' 

11" 

7.85 

15.8 

120 

115' 

1" 

7,6 

15.4 

130 

123' 

3" 

7.4 

15.0 

140 

13V 

0" 

7.2 

14.6 

150 

139' 

0" 

7,05 

14,15 

160 

Table  4.  Fundamental  and  harmonic  resonances  versus  overall  length  for  a  CCD  antenna 
containing  160  capacitors,  as  measured  during  the  assembly  phase.  The  graph  in  Fig.  4 
was  plotted  from  these  values,  Note:  Frequency  measurements  for  the  731-  and  1 39- foot 
lengths  are  extrapolated,  due  to  unavoidable  circumstances  during  construction. 


and  (2)  protection  of  com- 
ponents from  moisture, 
salt  water,  etc.  Obviously, 
a  CCD  mounted  within  an 
attic  would  have  less  strin- 
gent requirements, 

Method  (4)  above  was 
developed  by  VV4FD  and 
has  proven  very  effective 
in  situations  where  the 
assembled  radiator  must 
be  dragged  through  tree 
branches  or  over  rugged 
terrain  during  erection. 
This  method  of  assembly 
will  be  described  later  in 
detail  because  the  CCD# 
for  the  first  time,  opens  the 
door  for  successful  anten- 
na operation  in  treetops 
and  in  many  other  sites 
which  have  been  found  un- 
favorable for  other  anten- 
na systems. 

The  types  of  capacitors 
preferred  are  polystyrene, 
silver  mica,  or  mica,  in  that 
order  Capacity  tolerance 
should  be  5%,  and  the  dc 
working  voltage  may  be 
200  volts,  due  to  the 
relatively  small  rf  voltage 
imposed  across  each  unit 
in  the  CCD  application, 
even  at  the  legal  power 
limit  Polystyrene  capac- 
itors provide  the  advan- 
tages of  stability,  excellent 
sealing,  small  size,  and 
lightest  weight.  Capac- 
itors of  wider  labeled 
tolerance  are  equally 
satisfactory,  provided  they 
are  selected  for  the  recom- 
mended    tolerance    by 


means  of  an  rf  Q-meter  or 
bridge. 

Lightning  and  static 
charge  protective  chokes 
were  originally  used  across 
each  capacitor.  These  may 
produce  random  reso- 
nance indications  which 
are  misleading  during  dip- 
meter  measurements 
which  are  necessary  to  ad- 
just the  CCD  antenna  to 
resonance.  For  that  reason, 
the  substitution  of  1-Watt, 
20  to  50k  Ohm  resistors  is 
recommended. 

Proper  capacitor  values 
lie  between  the  two  ex- 
tremes which  were  men- 
tioned above,  the  key  to  ef- 
ficient CCD  performance 
being  the  condition  of  par- 
tial cancellation  of  wire 
section  positive  Xi  by  the 
negative  reactance  Xc-  A 
range  of  useful  values  and 
wire  section  dimensions  is 
included  in  Table  1.  A 
simple  mathematical  equa- 
tion can  now  be  estab- 
lished in  which  the  CCD 
series  capacitors  can  be 
equated  to  a  certain  K 
value  for  each  band.  For 
example,  if  you  have  26 
five-foot  sections  (with  24 
capacitors)  in  the  antenna 


series  string  and  find  that 
270  pF  per  capacitor  is  pro- 
per for  resonance  at  7.0 
MHz,  then: 

K  =  270/24  =  11.25. 

This  is,  of  course,  the  ef- 
fective series  capacity  of 
the  string.  But,  more  impor- 
tantly, we  can  use  this  K 
figure  for  determining  fair- 
ly closely  what  capacitor 
value  to  use  within  other 
bands  and  with  different 
wire  section  lengths  and 
capacitor  values.  As  in- 
dicated above,  both  the  ca- 
pacitance and  wire  section 
lengths  are  indirectly  pro- 
portional to  the  operating 
frequency  (Le,,  K  for  3.5 
MHz  would  be  around  22). 

CCD  antennas  for  higher 
frequencies  may  be  de- 
signed by  ratioing 
capacitors  and  wire  sec- 
tion length  from  the  data  in 
Table  1.  Similarly;  the 
builder  may  completely  fill 
his  available  land  space  by 
scaling  the  wire  and 
capacitor  sizes. 

If  capacitor  values  not 
shown  in  Table  1  are 
available,  they  may  also  be 
used  to  construct  an  effi- 
cient CCD  antenna.  It  is 
only    necessary    to    adjust 


POURING 


Fig.  5,  CCD  capacitor/resistor  assembly  encapsulated  in- 
side plastic  hot  and  cold  water  pipe.  See  text  for  construc- 
tion details. 
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Fig,  6.  Steps  for  const ructing  one  type  of  rugged  weather- 
proof capacitor/resistor  assembly 


section  wire  lengths  and 
numbers  proportionately. 
For  example,  suppose  that 
470  pF  capacitors  are  on 
hand,  and  a  7  MHz  CCD  is 
desired. 

First,  find  the  even 
number  of  wire  sections  re- 
quired: 470  pF/8.48  ("K"  for 
7  MHz)  =  56  wire  sections. 
The  overall  antenna  length 
is  1 40  feet  (from  Table  1 )  or 
1680  inches.  Then,  find  the 
section  wire  lengths: 
1680/56  =  30  inches.  The 
number  of  capacitors  is 
always  2  less  than  the 
number  of  wire  sections,  or 
54  in  this  example. 

Harry's  Magic  Rope  Trick 

At  his  40-acre  antenna 
range  on  a  400-acre  plot, 
Harry  W4FD  solved  the 
special  problem  of  raising 
control  led-current  distri- 
bution antennas  to  the  tops 
of  the  living  100-foot-plus 
Georgia  pine  trees  which 
Cod  so  helpfully  provided. 

First,  a  20-pound  weight 
monofilament  fishing  line 
is  shot  from  a  spinning  reel, 


over  the  trees,  using  a 
45-pound  pull  bow.  The  ar- 
row is  weighted  at  the  front 
by  taping  on  a  14-inch 
length  of  ^-inch-diameter 
steel  rod.  This  added 
weight  pulls  the  arrow  and 
line  to  the  ground  after 
clearing  the  trees. 

A  250-foot  length  of 
40-pound- weight  nylon 
cord  is  employed  as  an  in- 
termediary step.  This  cord, 
wound  on  a  spool,  is 
placed  in  a  topless  card- 
board box.  The  cord  end  is 
then  secured  to  the  end  of 
the  monofilament  line,  fol- 
lowing its  removal  from 
the  arrow.  The  monofila- 
ment line  is  then  pulled 
back  through  the  tree  by 
means  of  the  reel  (attached 
to  the  bow),  until  the  for- 
ward end  of  the  unwinding 
nylon  cord  is  retrieved.  The 
heavier  nylon  cord  is  then 
used  to  pufl  the  antenna 
through  the  tree  branches 
The  last  step  is  simply  a 
matter  of  rewinding  the 
nylon  cord  on  its  spool  un- 
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Fig.  7.  CCD  antenna  assembly  on  nylon  rope  which  pro- 
vides insulation,  support,  and  protection.  Two  wires  are 
spiralled  in  opposite  directions  around  the  rope.  The 
capacitor,  resistor,  and  connections  are  protected  against 
weather  and  rough  usage  with  vinyl  electrical  tape. 


til  the  forward  end  of  the 
antenna  is  retrieved.  (Note; 
It  will  usually  be  found 
best  to  lay  the  antenna  out 
at  the  site  in  the  form  of 
two  arm-wound  coils, 
assuming  you  are  using  a 
center  feedline.  The  pull- 
ing operation  of  antenna 
ends  through  the  trees  will 
then  involve  releasing  one 
antenna  coil  at  a  time, 
working  out  from  the 
center.) 

To  withstand  the  stress 
of  dragging  the  capacitor/ 
line  sections  through  the 
tree  branches,  W4FD  de- 
signed a  special  type  of 
CCD  antenna  A  single  con- 
tinuous nylon  rope  of  V4-to 
3/8-inch  diameter  provides 
all  insulation  and  serves  as 
a  messenger  to  protect  the 
antenna  components  dur- 
ing erection  and  also  to 
provide  a  rugged  support 
after  the  antenna  is  pulled 
into  its  operating  position 
In  this  form,  the  CCD 
becomes  a  versatile  anten- 
na which  may  be  quickly 
unreeled  for  rigorous  use  in 
military,  amateur  field  day, 
or  emergency  services. 

General  Construction 

Two  wires  are  paralleled 
in  each  section,  spiralled  in 
opposite  directions  about 
a  continuous  nylon  rope. 
The  use  of  two  wires  pro- 
vides symmetry  and  im- 
proved performance.  Elec- 
trically, the  wire  ends  of 
each  section  are  joined 
together  and  attached  to 
the  adjacent  capacitor/ 
wire  section  assembly,  as 
in  Fig  7. 

Construction  Details 

1.  Test  every  capacitor 
for  value,  within  5%.  The 

CCD  will  fail  to  operate 
properly  with  even  a  single 
defective  capacitor  Form 
the  capacitor  leads  in  a 
straight  line,  pointing  away 
from  the  capacitor  body 

2.  Cut  sections  of  soft- 
drawn  #17  or  #18  enameled 
copper  wire  into  lengths 
appropriate  for  the  desired 
frequency  of  operation 
(see    Table    1    for    dimen- 


sions). Add  one  inch  more 
to  each  wire  section  end 
for  connections.  Scrape 
clean  the  one-inch  portions 
for  soldering 

3.  Arrange  a  com- 
fortable work  position  for 
anchoring,  stretching,  and 
assembling  one  antenna 
section  at  a  time.  (W4FD 
uses  two  vises  spaced  on  a 

workbench.) 

4    Allow  sufficient  rope 

at  each  end  for  tying  the 
finished  CCD  to  its  sup- 
ports, and  stretch  the  first 
rope  section  preparatory 
to  applying  the  two  wires. 
Anchor  a  single  end  of  the 
wire  to  the  rope  using  vinyl 
tape. 

5.  Simultaneously  twist- 
wind  the  two  wires  about 
the  rope  in  a  crisscross 
(spiralling  turns  in  opposite 
directions)  manner,  making 
12  or  14  turns  for  the 
typical  5-foot  section.  The 
number  of  crossover  turns 
is  not  critical.  The  purpose 
is  to  provide  snug  ad- 
herence of  the  wire  to  the 
rope.  Experiment  with  the 
first  section  until  you  are 
satisfied  with  your  tech- 
nique. 

6  Wrap  two  turns  of 
both  cleaned  ends  of  the 
antenna  section  wires 
around  a  capacitor  lead 
and  one  protector  resistor 
lead  close  to  the  unit 
bodies. 

7.  Solder  the  two 
wrapped  wires,  ensuring 
that  solder  flows  onto  all 
wires  and  penetrates  the 
joint  Well-soldered  con- 
nections are  essential  to 
proper  CCD  performance; 
therefore,  do  not  solder  un- 
til all  joints  are  clean. 

8.  Hold  the  capacitor 
and  attached  #17  wire  sec- 
tions snugly  against  the 
rope  and  apply  one  layer  of 
vinyl  plastic  tape,  starting 
on  the  rope  about  2  inches 
from  the  capacitor/resistor 
ends.  Lap  the  tape  one  half 
of  its  width  for  each  wrap 
Continue  taping  over  the 
capacitor  and  resistor  until 
the  remaining  capacitor/re- 
sistor leads  are  just  ex- 
posed. 
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9.  Wrap  two  other  pre- 
viously cleaned  #17  (next 
section)  wires  around  the 
exposed  capacitor/resistor 
leads,  and  solder  well,  en- 
suring that  the  solder  flows 
onto  all  joining  surfaces. 
(Note:  All  soldered  connec- 
tions must  have  smooth 
surfaces  to  eliminate  any 
sharp  projections  of  wire  or 
solder  which  could  punc- 
ture the  waterproofing 
tape  during  erection.) 

10.  Apply  a  final 
wrapping  on  the  entire 
capacitor/resistor  assem- 
bly, starting  on  the  rope 
about  one-half  inch 
beyond  the  end  of  the  first 
taping.  Continue  taping  un- 
til the  leads  are  covered  at 
both  ends.  (Note:  An  alter- 
nate method  to  taping  may 
utilize  heat-shrinkable  tub- 
ing of  a  suitable  diameter.) 

This  method  of  assem- 
bling the  CCD  on  a  taut 
rope,  plus  the  crisscross 
winding  of  the  #17  wire 
sections,  will  ensure,  if 
carefully  done,  that  no 
strain  will  be  placed  on  the 
component  pigtail  leads 
during  normal  service. 

Encapsulated   Assembly 
Construction 

The  second  Mills  CCD 
antenna  was  built  by 
W4ATE.  as  shown  in  Fig.  5. 
Thin-wall  hot/cold  plastic 
water  pipe  and  the  liquid 
casting  material  were  pur- 
chased at  Sears.  The  #18 
copperweld  wire  and  poly- 
styrene capacitors  are 
stocked  by  Burstein- 
Applebee,  3199  Mercier 
St.,  Kansas  City  MO  64111. 

Construction  Steps 

1 .  Cut  wires  to  the 
length  selected  from  Table 
1,  allowing  sufficient 
material  to  form  anchoring 
loops  at  each  end. 

2.  Form  simple  foops  at 
?ach  end  and  solder  the 
trapped  turns  (to  prevent 
my  movement  after  final 
assembly). 

3.  Solder  a  protector 
'esistor  across  each 
:apacitor,    without    heat 


damage  to  either.  Do  not 
trim  the  capacitor  leads. 
(Note;  Care  must  be 
observed  during  the 
following  steps  to  avoid 
breakage  of  small  com- 
ponent leadsj 

4.  Wrap  one  capacitor 
and  one  resistor  lead 
around  the  antenna  wire 
loop,  and  solder  well. 
Repeat,  until  capacitors 
and  resistors  are  soldered 
to  one  end  of  each  antenna 
wire  section  to  be  used  in 
the  entire  CCD  antenna. 

5.  Saw  the  hot/cold  pipe 
into  2-inch  lengths.  Drill  a 
3/8-inch  hole  near  the 
center  of  each  (encap- 
sulating liquid  is  poured 
into  the  hole  later).  (Note: 
Patience  and  coordination 
are  required  in  the  next 
step.  A  few  practice  runs 
are  suggested  using  scrap 
pipe  and  wire.) 

6.  Soften  one  end  of  the 
pipe  for  Vj  inch  by  in- 
serting a  small  soldering 
iron.  Caution  This  opera- 
tion must  be  performed 
outdoors,  or  in  a  well- 
ventilated  room  to  avoid 
breathing  the  fumes, 

After  the  pipe  end 
becomes  completely  soft, 
the  pipe  is  centered  over 
the  capacitor/resistor 
assembly.  The  softened 
pipe  end  is  clamped  flat  in 
a  vise  so  that  the  toop  wrap 
portion  is  embedded  in  the 
softened  pipe. 

Again,  this  step  requires 
patience,  but  careful  ex- 
ecution will  result  in  a 
strong  and  permanent 
antenna  with  no  exposed 
connections.  Repeat  until 
a  capacitor/resistor  and 
pipe  section  is  installed  on 
one  end  of  each  wire  sec- 
tion, 

7.  Assemble  the  anten- 
na sections,  using  the  same 
techniques  as  in  step  6,  to 
close  the  remaining  pipe 
ends. 

8.  Seal  all  pipe  ends 
temporarily  with  masking 
tape,  to  prevent  any 
leakage  of  the  encap- 
sulating liquid. 

9.  Mix  clear  plastic 
casting  liquid  and  catalyst 


in  a  small  paper  cup,  (A 
convenient  pouring  spout 
is  formed  by  creasing  the 
cup  edgej  Fill  the  pipe 
cavity  completely,  tilting  it 
to  free  any  trapped  air  bub- 
bles. This  will  flow  the 
liquid  around  the  wire 
anchor  loops  to  provide  a 
solid,  one-piece  assembly. 
The  filled  pipe  may  be 
handled  freely,  after  tem- 
porarily sealing  the  pour- 
ing hole  with  masking  tape. 
Repeat  until  all  assemblies 
have  been  poured, 

10.  After  completely 
hardening,  the  masking 
tape  may  be  removed  Any 
obvious  voids  or  openings 
noted  should  be  filled  with 
the  potting  liquid, 

Adjustments 

Every  CCD  antenna  con- 
structed must  be  resonated 
by  adding  or  subtracting 
complete  sections  while 
the  frequency  is  being 
monitored  with  an  ac- 
curate dip  meter.  The 
overall  CCD  lengths  shown 
in  Table  1  are  intended  as 
guidelines,  which  may  be 
modified  to  achieve  reso- 
nance at  the  frequency 
desired.  An  equal  number 
of  sections  must  be  added 
or  removed  at  each  end  of 
the  radiator  in  order  to 
maintain  system  balance. 
It  is  desirable  that 
resonance  occurs  at  the 
low-frequency  end  of  the 
operating  (design)  band. 
This  condition  will  also  im- 
prove performance  of 
higher-frequency  harmonic 
operation. 

During  adjustment,  the 
CCD  may  be  suspended  at 
a  convenient  5  or  6  feet 
above  ground.  Due  to  its 
minimal  end-effect  char- 
acteristics, much  less 
change  in  resonant  fre- 
quency will  occur  upon 
being  raised  to  its  final 
operating  height.  A  tem- 
porary coil  is  installed  at 
the  antenna  feedpoint  for 
coupling  to  the  dip  meter. 
Eight  turns  are  suggested 
as  a  starting  value,  which 
should  be  reduced  wher- 
ever   possible    for    best 


measurement  accuracy. 

Inspection  of  the  graphs 
in  Figs.  3  and  4  reveals  a 
very  slow  lowering  of  the 
fundamental  frequency  as 
the    design    goal    is    ap- 
proached during  assembly. 
This    could    prove    to    be 
frustrating  to  the  builder 
who  is  assembling  his  first 
CCD.  To  enable  the  builder 
to     better     anticipate 
reaching    the    desired    fre- 
quency    and     antenna 
length,  frequent  measure- 
ment of   higher  harmonic 
resonances    will    prove 
helpful.    Optimum    perfor- 
mance occurs  at  the  length 
where  the  addition  of  more 
sections  produces  little  or 
no  change  in  the  resonant 
frequency.    Operation    at 
lengths    which    fall    along 
the  knee  of  the  graph  is  to 
be   avoided.    Final   adjust- 
ment to  resonance  must  be 
made  while  observing  dip- 
meter    indications    at    the 
fundamental  frequency. 

The  Future 

Future  work  will  expand 
into  the  use  of  ferrite 
elements  and  CCD  prin- 
ciples in  minibeams,  the 
improved  performance 
found  to  result  from  the 
application  of  controlled- 
current  distribution  in 
loop-element  beams,  and 
the  superiority  of  driven- 
element  CCD  arrays  over 
parasitic  configurations. 

Preliminary  tests  with 
CCDs  using  very  short  sec- 
tions (10  inches  at  W4FD 
and  5.73  inches  at  W4ATE) 
promise  an  improved  an- 
tenna for  underwater  sub- 
marine communications. 

Laboratory-type  field  in- 
tensity studies,  as  stated 
above,  plotting  at  a  micro- 
wave  range,  mathematical 
modeling,  and  computer 
analysis  can  unlock  further 
secrets  of  the  CCD  prin- 
ciples. Meantime,  we  radio 
amateurs  are  in  as  unique  a 
position  as  always,  with 
300,000  testing  sites  in  this 
country  alone,  to  again  im- 
prove man's  profoundly 
important  instrument, 
communications  ■ 
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Build  An  Audible 
Transistor  Tester 


it's  a  CPO,  too 


Richard  J.  Molby  WB7NZG/DAIDB 
HHB  3rd  BS  84 ih  Arty 
APONew  York  09176 


couple  of  dollars  unless 
the  builder  has  the  re- 
quired parts  in  the  junk 
box.   The   two   potentiom- 


eters can  be  added  to  the 
circuit  as  indicated  in  Fig. 
2.  Safe  testing,  and  build, 
build,  buifd!  ■ 


If  this  sad  experience  has 
happened  to  you*  it  may 
}e  because  you  are  like 
Tiany  experimenters  who 
outinely  use  an  ohmmeter 
o  test  transistors  and 
liodes.  Though  this  meth 
jd  is  effective,  it  can  also 
:ause  the  instant  death  of 
ow-current  semiconductor 
levices.  The  typical  ohm- 
leter  cant  on  some  scales, 
pply  a  rather  high  voltage 
nd  current  across  the  test 
*ads,  which  may  cause  the 
estruction  of  some  semi- 
onductor  devices.  Anoth- 
r  fault  of  the  ohmmeter 
lethod  is  that  the  instru- 
lent  must  be  checked 
isually,  this  can  lead  to 
rroneous  results  or  dam- 
ge  to  equipment  if  a  test 
*ad  slips  while  making 
Dntinuity  checks.  What  is 
eeded  is  a  low  current 
inder  1  mA)  device  which 
ves  an  audible  indication 


of  continuity,  Such  a 
device  should  also  be  low 
in  cost  (for  those  of  us  who 
are  cheapskates  or  poor) 
and  simple  to  assemble 
Fig.  1  shows  such  a  device 
using  a  single  555  IC  timer 
as  a  square  wave  oscillator 
and  an  NPN  general  pur- 
pose transistor  for  switch- 
ing. Any  method  of  con- 
struction can  be  used,  as 
there  is  nothing  critical 
about  the  circuit,  but  the 
most  convenient  method  is 
perfboard  and  a  socket  for 
the  IC,  The  checker  can  be 
assembled  as  shown  in  Fig. 
1  for  use  as  a  continuity 
tester  or,  if  desired,  the 
device  can  also  be  used  as 
a  code  practice  oscillator. 
If  it  is  desired  to  use  the 
device  as  a  CPOr  it  would 
be  advantageous  to  be 
able  to  vary  both  the  tone 
and  volume,  although  this 
will    run    the    cost    up    a 


TPI 


TP2  * 


Fig.  1.  Test  oscillator  (low  current}. 
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Fig.  2.  Code  practice  oscillator. 
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$95  Stand  Alone  Video  Terminal 


*  *  * 


i  HHW<  >  ++,  - .  /01245S783 :  j  <=>? 
§RBCDEFGHIJKLHHOPQRSTUUyKVZ[^]^ 


SCT-1D0  FEATURES: 
"►64  X  16  line  formal  with  128  displayable  characters 

•  Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 

r     #$187  Assembled  or  $157  Kit  (Partial  Kit  $95} 

•  Full  cursor  control  with  scrolling  and  paging 
^      •  On  board  power  supply 

*  •  Many  additional  features 
Call  or  write  today.  MC/VISA  accepted 

XITEX  CORP.  P.O.  Box  #20887 

Dallas,  Texas,  75220  •  Phone  (214)  38fi-3859 
Overseas  orders  and  dealer  inquiries  welcome 


MODEL 
CTR2A 


500  MHz 
&1  GHz 


5  0  0.3  1BHB 


1  us  to 
1  sec. 


■■■    H  llMt  M«  mm 

i — **  ssEt 


10  mv  @ 

150  MHz 


The  New  Model  CTR-2A  Sertes  Counters  are  designed  and  built  to  the  highest  standards 
to  fulfill  the  needs  of  commercial  communication!,  engineering  labs  and  serious  experi- 
menters. With  an  accuracy  of  +  .00005%  {oven  option*  the  CTR*2 A  can  handle  the  most 
critical  measurements  and  is  about  half  the  cost  of  other  commercial!  counters. 

If  you  need  a  reliable  counter  at  an  affordable  price,  the  CTR    2 A  is  the  answer, 


Built-in  Pre-Amp  10  mv  @  150  MHz 
8  Digit  .3"  LED  Display 
High  Stability  TCXO  Time  Base 
Built-in  VHF-UHF  Prescaler 
Automatic  Dp  Placement 

TCXO  Std.  ±2  ppm 


Period  Measurement  (Optional) 

Input  Diode  Protected 

12V-DC  Operation  (Optional) 

Oven  Controlled  Crystal  (Optional) 
+  .5  ppm 

Selectable  Gate  Times  -  ,1  &  1  sec. 


500  MH*  Kit  CTR-2A-500K  .  .  .  * 
S00  MHz  Assembled  CTR  2A-500A 
1GHJ  Kit  CTR-2A  1000K  .   : 

1GHz  Assembled  CTR  2A-10OOA 


OPTIONS,  .  .  . 

02)  Oven  Crystal 

03)  .43"  LED 

04)  12  V-DC 


[omna 


-Zfi  ^  y  .  7  O 

10.00 
10,00 


D10 


05 M0  sec.  Time  Base 
06}  Period 
07}  Handle 


$249.95 
349  95 
399.95 

3*3  -33 


S  5  00 
15,00 
1000 


PROBES 

Hi  Z 

SI  500 


Low  Pass 
S15.00 


DAVIS  ELECTRONICS  636 Sheridan  Dr., Tonawanda.  N.Y.  14150  716/874-5848 


oc toiler  specials 
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ftrWZO  Sc^tlar  d  Hutllet  ftcwiymi  f Of  20M 
RAV  205  5uf*r  Hustler  Re-tonacot  lor  20M 
RM-«0  Si^TKtard  Hmller  RfwtMtiH  for  40M 
«*405  Uiptf  Hustler  fc«on#f Of  iot  40M 
RM  75  5f«n<$«Tdrtu*ii«*  RewftMO*  for  T5M 
UM  -755  Super  HuH'er  Re-Hinatot  lor  75M 
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65  00 

9  75 

14  50 

4  25 

7  90 

4  SO 

B  ?  9 

*  75 

B50 

B  75 

1000 

1000 

19  SO 


SaJiion  Produexs—  we  «d  In  SepHembe'r  iww  of  thfc*  *n^o- 

COMMUNICATIONS 
^  SERVICES 


C89 


S4nd  ttvrnp  for  price 


31* A  WEST  MAIN  STUEET 

PHILADELPHIA  MS  i^JSO 

PHONE:  641  Mfr-S 34$ 

HOURS:8fMonM. 


or  11  cfMcli  for  full  li 
Wi  do  not 


Ail  shipping  it 
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SEND: 

*  I  to  150  WPM  (set  from 
terminal) 

•  32  character  FIFO  buffer 
with  editing 

Ay  to  Space  on  word  boun  dries 

Grid  /Cathode  key  output 

i  LED  Readout  for  WPM  and 
Buffer  space  remaining 


$95  MORSE  TRANSCEIVER 


.3  R 


flltEi  IMCI    IHI 


JCIT€X 


mm 


lillUDLD 


III   Hi 

■  mil  cetl 
nuici  hi 


COPY: 


•  1  to  150  WI'M  with 
Auto-Sync. 

Continuously  computes 
and  displays  Copy  WPM 

80  HZ  Bandpass  filter 

i  He-keyed  Sidetone  Osc. 
with  on- board  speaker 

•  Fully  compensating  to 
copy  any  lfist  style 


SERIAL  INTERFACE: 

ASCII  (110.  300.  600,  1200) 

or  Baudot  (45.  50.  57,  741  compatible 

•  Simplex  Hi  V  Loop  or  T  L 
electrical  interface 

'  Interfaces  directly  with  theXITEX® 
SCT-100  Video  Terminal  Board; 
Teletypes*    Models  15.  28,  33.  etc.; 
or  the  equivalent 


MRS-100  CONFIGURATIONS:  - 

$95  Partial  Kit  (includes  Microcomputer  components 
and  circuit  boards;  less  box  and  analog  components! 

$225  Complete  Kit  (includes  box.  power  supply, 
and  all  other  components) 

$295  Assembled  and  tested  unit  (as  shown) 

-  Overseas  Orders  and  dealer  inquires  welcome  ^n— 


See  your  local  dealer  or 
contact  XITEX*    direct 

MC/Visa  accepted 


P.O.  Box  20887 
Dallas.  Texas  75220 
(214)  386  3859 


ALUMA 
TOWERS 


A47 


VERO  BEACH,  FLORIDA  32960 

MFCS  OF 
ALUMINUM  TOWERS 

*  TELESCOPING 

(Crank  Up) 

*WALL  MOUNTED 

*  TILT-OVER 

*  GUYED  MODELS 

(to  100  FL) 


Excellent  toe 
Ham  Communications. 


HIGH  QUALITY  —  LOW  PRICES 


MADE  IN  LONG- 
LASTING 
NO-RUST 
ALUMINUM! 

McCLARAN  SALES  TAKES  IN 

ANYTHING  ON  TRADE  FOR  NEW 

ALUMA  TOWERS 

NEED:  Scanners.  CB,  2  Meter,  Marine, 
Antiques,  Corns, 
Ham  Gear. 

Me  accept  Master  Charge  &  Visa  Carets 


OR  SALES  &  TRADES  CONTACT 

R.D.  McCLARAN  SALES 

430  Frortklyn  jf  Brat-h 

I  nrt*^  Ant  u    f  I  or ,  da  3?#)3 

3Q&    J23  47S3 


MFJ  INTRODUCES  A  NEW 

24  HOUR  DIGITAL  CLOCK 


with  HUGE  1-5/8  inch  digits  that  you  can  keep  set  to  GMT. 
Alarm  and  snooze  functions  let  you  use  it  as  an  ID  Timer. 
Assembled,  too! 


MFJ  Enterprises  brings  you  a  new  24  hour 
digitaf  alarm  clock  with  HUGE  1  5^8  men  orange 
7  segment  digits  that  you  can  see  clear  across 
the  room. 

This  one  h  strictly  for  your  nam  snack,  one 
that  you  can  leave  set  to  GMT.  No  more  mental 
calculations  to  get  GMT. 

Use  the  alarm  to  remind  you  of  a  SKED  or 
with  the  snooze  function  as  an  ID  timer  to  buzz 
you  in  8  minute  intervals. 

A  constantly  changing  kaleidoscopic  pattern 
indicates  continuous  operation, 

Beige-  2  1/4x4-1/8x8-3/4  inches.  UL  listed. 
Requires  12QVAC.  6QHz. 

Order  from  MFJ  and  try  it  -  no  obligation.  If 
not  delighted,  return  it  within  30  days  for  a  re- 


fund  (less  shipping).  One  year  limited  warranty 
oy  MFJ  Enterprises. 

To  order,  simply  call  us  toll  Iree  800  64MB0Q 
and  charge  it  on  your  VISA  or  Master  Charge 
or  mail  us  a  check  or  money  order  for  $29.95 
phis  $2  00  for  shipping  and  handling. 

Don't  wait  any  longer  to  enjoy  the  convenience 
of  a  ++Hams  Only"  cfock.  Order  today.    ^52 

MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494 

MISSISSIPPI  STATE,  MS  39762 

CALL  TOLL  FREE 800-647-1800 

For  technical  information,  order/repair  Halui,  In 
Mm.,  outside  continental  USA,  e«i  601-323-5869 


JUST  GETTING  ON  THE  AIR? 

See  Adirondack  for 

D  New  Equipment 

G  Used  Gear 

D  Friendly  Advice 


DBDKIBIA 


Radio 

Su 


185-191  West  Main  Street  •  PO  Box  88 
Amsterdam.  N  Y  12010  Tel  (518.1  842-8350 
Just  5  minutes  Irom  N. Y,  Thruway  -  Exit  27 


day  shipment  First  line  parts  only  Factory 
tested  Guaranteed  money  back,  Quality  IC's  and 


P.O.  Box  4430  M  Santa  Clara.  CA  95054 
*r  will  call  onlF(«« '88-1640 


other  components  at  factory  prices 
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Sinclair  3Vi  Digit  Multimeter 

Sstt  ACotwr  imVmfl  i  NA  resolutKW 
Resisanctto20nwg  1 S  Accuracy  SmiA. 
panzbk  comoletety »ftm  incase  1  yr 
guarantee   Best  value  ever1         $59  95 


Not  a  Cheap  Clock  Kit  $14.95 

Includes  everything  except  case  2*P€ 
boards  6-50'  LEO  Displays  5314  clack 
dap.  transformer,  aft  components  and  lull 
mstrucs  Green  and  orange  dtsptays  also 
w*'   Same  iil  w.Kr  dijpljy*.    SZ1J5 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Switches  back  ana 
fartn.  Beautiful.  50"  LED  readouts.  Noth- 
ing like  II  available  Needs  no  additional 
parts  lor  complete,  full  operation  win 
measure  -  W  lo  ~2QQf  tenths  of  a  de- 
gne.air  or  liquid.  Very  accurate  139,95 
BeauClui  hardwood  cast  wbezeJ  I VI  75 


NiCad  Batt.  Fixer/Charger  Kit 
Opens  snorted  ceils  that  won  r  hold  a 
charge  and  then  charges  them  up.  all  m 
one  kit  w.'lull  parts  &  mslruc.       $7.25 

RCA  Casmac  VIP  Kit  275.00 

Video  computer  wrh  games  and  graptacf . 

78  IC  Update  Master  Manual 

1978  IC  Update  Waste/  Manual  S-30  50 
Compteia  IC  data  selector  2175  pg  Mas- 
ter reference  guide  Over  42.000  cross 
references  fr&e  update  service  through 
1978,  Oomestic  postage  S3. 50.  Foreian 
S6.00  Final  1977  Masler  closeout  S19.00 


New  Cosmac  Super    ELF' 

RCA  CMOS  expandable  to  64K  micro- 
computer W'KEX  keypad  input  and  video 
output  for  graphics.  Just  turn  on  and 

start  loading  your  program  using  the  resi- 
dent monitor  on  ROM.  Pushbutton  selec- 
tion of  all  Four  CPU  modes.  LED  indicators 
of  current  CPU  mode  and  four  CPU  states. 
Single  Step  op.  for  program  debug.  Built 
in  pwr  supply.  256  Bytes ol  RAM.  audio 
amp  AspkJ  lOOpg  defied  assy  man 
tncj  nen  exien  software  sectoon  PC 
board  solder  masked  £  ail  parts  futty 
socketed  Comp  Krt  StDS.55  Hign  ad- 
dress display  option  1.05  Low  address 
display  option  9.95,  Custom  hardwood 
cab.,  drilled  front  panel  19,75;  Nlcad 
Battery  Backup  Kit  w'all  parts  4,95:  Fully 
wired  &  tested  in  cabinet  151.70  Quest- 
data  1802  software  duo  10—12  pg. 
monthly  publication  12.00  per  yr 

4K  Ell  Expansion  Board  Kit 
with  Cassette  l/F        $79.95 

Atfjtabie  on  board  options  IK  super  ROM 
monitor  S19.95  Parallel  I/O  pon  17.95 
RS232  l/F  S35II  TTY  20  ma  l/F  Si, 95 
S-100  Memory  UF  Sl.50 

Tiny  Basic  for  ANY  1 802  System 

Cassette  S1BJQ-  On  ROM  Montur  S38.00 
Super  Of  owners.  30%  of?  Object  code 
listing  or  paper  tape  *rth  manual  15  50 

Original  ELF  Kit  Board  $14.95 
Video  Modulator  Kit     $3.95 

Convert  your  TV  set  into  a  high  quality 
monitor  without  aHectmg  normal  usage 
Compiete  kit  with  full  instructions 


60  Hz  Crystal  Time  Base 

Kit  $4.40  Converts  diflirai  ctocks 
from  AC  ana  frequency  to  crystal  time 
base  Outstanding  accuracy  Kit  includes 
PC  board.  MM5369.  crystal,  resistors, 
capacitors  and  Inmmer 

Clock  Calendar  Kit      $23.95 

CT7C15  direct  rjnye  cfcip  rJjsolays  date 
iM  time  on  5'  IE OS  with  AM-PM  indi- 
cator Alarm  doze  feature  indtides  bui- 
&M  Complete  with  ad  parts,  oovfer  suppty 
and  instructions,  less  cast 

2.5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case        S3T.50 

30  MHz  Frequency  Counter 

Kit  Compifte  kit  less  case  S47 75 
Prescaler  Kn  to  350MH?  119.95 


FROM  Eraser 
Ulfraviottt   tssemOled 


545  95 


Stopwatch  Kit  $26.95 

Kill  six  drgn  battery  operated  2-5  volts 
3  ?76fl  MHz  crystal  accuracy.  Times  lo 
59mln..59sec  ,99- 1/1 00 sac  Times stfl  , 
split  and  Taylor   7305  chip,  all  compo- 
nents minus  Case.  Full  instruc 

Auto  Clock  Kit  $15.95 

DC  dock  nith  4- .50"  displays.  Uses 
National  MA-1012  module  wtm  alarm 
option.  Includes  Hghi  dimmer,  crystal 
Elmebase  PC  boards  Fully  regulated, 
comp.  instructs  Add  S3. 95 for  beautiful 
dark  gray  case.  Best  value  anywhere. 


TEAMS:  $5.00  mift.  order  U.S,  Funds.  CalM  residents  add  6% tax 
BankAmaricanJ  and  Master  Charge  accepted 
Shipping  charges  aril  I  be  added  on  charge  cards. 


FREE:  Sand  lor  your  copy  of  our  NEW  1971 
QUEST  CATALOG  Include  2B<  stamp. 


PCP'TYPEsfl 


Plllll 
riMiflt 


Kr  rrrt  i  tlitiHi  IHM  Mn  tw  ,ti  itiEfUi  um  tmm  m>' 


itt    Stuchnt  lM*ti  Itiftapti, i  rut*!' 


hf|  iMiimiI  «**»i  uli 


SEE  POPULAR  ELECTRONICS 
FEB  x78  ISSUE! 


inlUt  .««■«*  ut  nci  femi  t  rm**t  t»u"«  k*#«i  i-nVr  «'■* 

vi(>ifi  '*jLlr»rl*«    *tXfci*\"    tm  ill  I  It  n*i  It  u4*   ltH'*lt*i 
•riu  \mh    Hm  nmti  4tc jli   wpiiii  ^«o**it  iMili  1  iih*r» 


Small  Pkg. 
Med.Pkg. 
Large  Pkg. 


6 pes  4x6  $5.49 
4pcs  6x9  $6.95 
3 pes  9x12  $7.95 


■  LjrP26 


■ItiM,  IT       5HDI 


AMATEUR 
TELEVISION 

ON 

439.85  MHz 


INTERESTED?  ACTIVITY  IS 

INCREASING  EVERYWHERE 
YOU  CAN  GET  ACTIVE  IN  YOUR 
AREA  WITH  OUR  PRODUCTS - 

AM1B  FSTV  CONVERTER 
complete  „ .„..  $150-°° 

AXIOB  FSTV  TRANSMITTER 
complete  „__^ -„  $3eS^° 

CALL  812-336 -47751OR  WRITE  US, 
FOR  COMPLETE  DETAILS 

APTROIM 


'2f^I«TrTi\a:-i=li 


PO  BOX  323 
BiOOMINGTON,fNDlANA147401 


[pit  mm 

Send-Receive  RTTY&CW 


W165K 

$69.95 

KIT 


M6SA 
$99.95 
WIRED 


Automatic  ven**  &  receive   RTTY  And  CW 
Complete  hardware  and  soltwAre  pdCH^ge 
Connects  to  your  PIT  User  Port  and  the  kep.'head- 
phone  |ack*  of  your  rig 
Ten  message  memories — 255  char  each 
Keyboard  bullet  — allows  typing  ahead 
Use*  built-in  PU  or  external  TU 
*MofM  tiainet— random  5  lei  let  wemis 
'Include*  hardware,  cassette  It  manuai 
'TRS-80  version  available  vooci 

Write  or  call  tor  detailed  brochure 
Ca  Morn  *  ii  rendeniB  *dd  6- «  rax 


fflgftl    Microtronics 


l 


VtSA 


BoxS 


M48 


Hushson,  CA  95326  •  (209)  634*8888 
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INSTRUMENT/CLOCK 
KIT 

Perfect  for  your  opto  proj- 
ects. Solid  aluminum  con- 
struction with  real  walnut 
sides.  O.D.  5-3/8"  by  5*3/8" 
by  2".  16.95  ea. 


INSTRUMENT/CLOCK  CASE 
KIT 

A  real  jewel  for  those  smaller 
projects.  Hinged  top  door 
allows  you  to  hide  your  con- 
trol area.  0*0.  414"  by  4"  by 

W.I1.50M, 


MULTIPLEXED  CALCULATOR 

KEYBOARD  ideal  for  the  ex- 
perimenter Easy -mounting  with  all  ter- 
minations accessible.  J  1.10. 


CLOCK  DISPLAY  national 

SEMICONDUCTOR  6  digit  multiplexed 
display,  Va"  characters.  (Common  anode) 
A  real  buy  at  just  Si. 00  ea. 

SPECTRA-STRIP  Multi-color  rib- 
bon cable  *22  stranded  20  COnd.  75<  a 
foot . . .  1*M;  S0«  ...  100  * 


SUPER  SENSITIVE  ELECTRET 

MIC,  Smaller  than  a  dime  and  yet 
responds  to  over  35  kHz.  Output  level  -  55 
dB  Output  imp.  5K  Ohm  nominal  fluiM  m 
FET  preamp  S6.95ea.  LIMITED  QUANTI- 
TY* 


Electronic 


U8 


A  mnmm  of    HfljfGtf   flPOdUClS    Cor^or.fn 


Corp.  Hciqts.,  2322  let  Awe,.  Seattle,  Wash.  9B121   *  {206}BB2-5025 


%  WATT  SANYO-OHM  5% 
RESISTORS  CARBON  FILM  ah 

standard  El  A  values  Multiples  of  200  per 
value  only  All  non  standard  values  will  be 
substituted  by  closest  value  S3.00  per  pk, 
of  200;  $4,00  per  pk.  o<  200  for  values  1 
Meg.  and  above. 


mmmmm 


f  'i  mi  ■  fl| 


— 


mm 


mi 


mm 


36      PIN      GOLD-PLATED 

HEADER  Break  off  to  desired  length 
Has  dip  spacing.  List  price  $1  36    Your 
price  65c. 


TRANSFORMER    PG  mount,  pri. 
1 10  VAC  Sec  12:6  ia  1  amp.  11.25  ea. 


TRANSFORMER  Pn  no  vac  Sec 

1 1.2  and  5  VCT  @  1  amp  9Sc  ea. 


TOGGLE  SWITCH  j.b.t.  «jmt 

423,  Subminiatura  4  P.O.T.  5  imp.  ® 
125  VAC  LIST  PRICE  S5.95,  YOUR  PHICE 
S1.11«a. 


TEAMS 

An  OTfor«   ihiyotPi   withm   34  houn    Minimum  -prd**   MQQ 
Tvitotari*  onMn  tc«OMd  AHnrdmWuppcctUFS  AtMiTK. 
•■t  *  »c*  ktiopiM  «n4  fn^inp.  ftMAMwton  S**1*  lilUlFi* 
twtat  *  *S  utes  tu 


ROTARY    SLIDE    SWI 

4P.3.T  PC  mount  1/4"  round  shaft   Ideal 
for  that  special  application.  75*  ea. 


COMPLETE  DIGITAL 
CLOCK 

*Line  rejects 

*  Returns 

*They  don't  work  right 

•They  don't  do  anything 

We    guarantee    them    to    be 

defective.  [A  parts  bonanza.] 

Our   retail   store   has   yet   to 

have  a  dis-satisfted  customer. 

56.00  ea. 


PARTS  BOARDS  A  great  way  to  buy 
parts  on  a  budget  We  guarantee  your 
money' s  worth.  Only  11.00  ea. 


NOBLE   SLIDE   POT   500  ohm. 

LINEAR  TAPER.  CENTER  DETENT,  3-1/8" 
Mig  Ctrs.  A  nice  little  balance  control! 
51.99  ea. 


TOLL  FREE  HOT  LINE  1-800-426-0634 


fry  a"y*1  ouraul*  Wash   S<*le  i" 

■xwj  VH1 


'    "    :    •   ■ 


ATTN    PURCHASING  AGEWTS 

Out  bui  Eriu>  diT.-sion  i »  aj  uraft  toofciM  Uy  i^rm  *©u i  eea  ol  if  »rf- 
TDry.  frjf  a  promcl  ttp^,  wwm]  umpjai.  4  Hit  a»  t#H  us  *' 

atraoas 

Store  Hours  M  F  9  6  *  SAT  9-5 

O.E.M.'&  WELCOME 


M 

BarsSto  ■<■  U  5  Ctfl»wcr  °ft'r  **°  C.O  D  wdwr»  Toji  tplitfK- 
1  ion  «&  $Kat*n(e*0  fl^  »^  m*fth*T>d'Be  3hi'c+i**»S  Alim#*ttw 

diM  vAMC1 10  C*ief  Bite  Owm  jccwinl  Id  gen*  atftntwi  MH 
;.ijIj  i:U  1  united  nchOOtK 

FFtEE  Gift  to  fiast  2000  hail  ordea  customers  this 


D-C  ADAPTER  22  VOfJ   w    140  ma 

Makes  an  excellent  power  supply '  95*  ea. 


A.. 


woa»25» 


CAPACITORS 

Capacitance  Voltage 

lOOOuf  25VOC 

220uf  25  VDC 

2000uf  25  VDC 

40/40  150  VDC 

luf  15  VDC 


Style  Price 

PC  25« 

PC  25? 

AXIAL  50c 

AXIAL  45c 

AXIAL  19c 


DIPPED  TANTALUMS 

Capacitance     Voltage    Tol,%  Price 

luf  50  V  20  28C 

2  2uf  50  V  20  42« 

4.7uf  50  V  20  62c 

22uf  20  V  20  51  c 

We    stock    the    full    line    of 
MICONICS  dipped   tantalums. 


DISCRETES 

1N4005 
1N4T48 
IN  3754 
2N3054 

CRiarro-5) 


600V  a  ia 


SCR25V«1.SA 


20c 
13« 

20c 

30c 


SELECTED  VALUES 

Line  cord  #1Sga6' 25« 

F.I.F.O.  (AMD2H41)64^4bit  16 

pin  Dtp 

10  Turn  Trimpot  (CTS308)  P-C 

1  wn    ..............  »'» - 

Cci!Gord2Cond.3'exL,.,    -■ 
LED.  FairchlldFLV  lietclr. 

Acid  Brush 

Telescoping  Antenna, 3'  51.00 

Edge  Meter  tOCHMOOua.  1/2"  x 

1/  1  D  - ..-...*»*+ i  *i  AW 


*     ■     ■      r     ■     ■    -ft     I- .  #    4 


5200 
..95e 

20c 
IOC 


#30KVNARBlk    Brn.Red.Or.Yer 

Grn..  Blu..  Vio.,Gry.,Wh 

We  will  do  our  best  to  ship  the  color  you 

specify.  To  ensure  prompt  delivery  of  your 

order  W6  will  substiiute  colors  should  we 

be  temp,  out,  unfess  you  specify  other* 

wise  si. 36  per  hundred  toot  spool; 

514.16  pee  thousand  toot  spook 

Multiples  ol  100"  only. 

Cill  us  for  quotes  on  larger  quantities. 
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VARIABLE  POWER  SUPPLY  KIT  $11ss 


Continuously  Variable  from  2V  to  over  15V 

Short-Circuit  Proof 

Typical  Regulation  of  0,1% 

Electronic  Current  Limiting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  Alt  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Bench  or  Lab  Power  Supply 

Includes  All  Components  except  Case  and  Meters 


FREE 


tCor  FETs  WITH 
SS  &  S10  ORDERS .* 
DATA  SHEETS 
WITH  MANY  ITEMS 


moors 

ttMEftS  & 
RECTI  FIERI 

1HHH 


ADD  $1.25  FOB  POSTAGE/HANDLING 


SPECIALS -THIS  MONTH  ONLY 
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MORE  SPECIALS: 


4tfF< 


RC41QSDN   -15V  p  50mA  VOLTAGE    FIEGULATOH   IC.  Very  u&y  to 

OH-  AltMt  ■  OHflt  Hi|h|y  R*uuliied     15V  Supply  fof  OP  AMPi.  *tc. 

Ikfim   only    itm«ulMid    DC    lift- 30V >   nl   2   hrpta   catptcnon 

WfthOvtvShept  ani  5ch*«wtK3-8(nn  mOFF  tt25 

RC4T36  Ouirf  7*T  Lm-(*mb  Op  Axn»  mOlF  »  95 

IJH13Q4  Ftt  Mdt^taa  Stew  Ownodu^to*  DIP  fl  M 

LW2T11  FMlFSubrrtirtn  flF  Aropr  Del .  Lxmimt  DIP  0J9 

lN6J63MtnCjrr«-OiO*0*V©TmA0.1mOO35  100 

IE N E RS- S^ie if v  Vott««t  3.3.  35r  4-3. 5  1.  e.8,  8-2  400mW  4,"J  1  00 

9,1.  10.  $?.  15.  16,  19,  ?D  Z2,  24. 27.  «  33V  (±10%)      1  Watt  3/11 .00 

•  MONEY^BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

BOX  4181  G8t      WOODSIDE,  CA  94062 

TeL  1415)   328-1500 
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♦SUPER  SPECIALS:      * 


1M34      CcrmafMwn  Dnxk 
1M9M    IDOVlOntADtode 
1N400T  SOViTA  RwtttMf 
1K4154  30V  1N9U 
BR  I  bOV  v.i\  Bridyii  R«c 

2ti22i?    npn  Temtaw 

2N21M7  PMP  TrpnklKor 
2N  3056  Power  XnTur  10 A 
2hl3904  NPN  Arnp/Sw  ,'100 
2K3906  FW  AitftiZm  4H  00 
FET^Amti 


1QV»1 
3051 
IS  51 
2**t 

4A1 
fl/tl 

«^S1 

SO  75 

6/*  i 

e-si 


FSA^SOlRlDwPiAmy 
MPf  102  200MKU  RF  Amu 
40673  MOSF  E  T  R  F  Amp 
LM324  Qu«f  741  Op  Amp 
LM376  Pat  Volt  H«q  mOtP 
NESSSTiinirniDlP 
LMT23  2  37V  ftig  DIP 
LM741  CnmpOp  Amp  mDIP 
LWM&S&mJ  741  mDIP 
CA30B6  5  T  rpht  Ajt^y  DIR 
RCA29  Pw  K«i«  1 A  30VI 


1  5» 
»1 

*1.7S 

.94 

55 

.39 

3/S1 

fi/Sl 

3«1 

n 


RF391  RF  Flwr  Amp  Trvraatat  10  2$W  #  3-30MHx  T03 
5fe&X  TrfTm  Ifo-tw  Dtffnil  pncx/t  man  SSS  t«t/aktaJ 
RC4194TK  Dull  TrKHimj  R«flulnv  ■  0^  ro  30V  •  200mA  TO  66 
RC4195TK  DuMi  Trjchinf  Regulat»  •  15V  #  100mA  ITO-665 

3Q38  Wnwrtwrn  Gunprator  '.         Wm  With  Gircuiufc  Data 


svtt 

9254 

$2.25 
S3  75 


NEW  SPECIALS 


LM318CN 
LM318D 

LM339N 
LM380N-8 

NE567V 
XRS67CP 
LM723CN 
LM747CFg 

SAD  1024 

XR2206CP 
XR2242CP 


High  Speed  Op  Amp  50V/m  mOIP 
High  Speed  Op  Amp  50V/Ms  DIP 
Quad  Comparator  Single  or  Dual  Supply 
T/aW  Audio  Power  Amplifier  8  22V 

Tone  Decoder  (PLL)  0.01Hz  to  SOOkHi 
Tone  Decoder  (PLL)  0,01Hz  to  500  kHz 

Precision  Voltage  Regulator  2  37V  DIP 
Dual  741  Compensated  Op  Amp 

Dual  512  Stage  (1024)  Audio  Delay  Line 
'Bucket  Brigade"  Appl.  Data  included 
Function  Generator  with  applic.  data 
Long-Rantje  Precision  Timer  *j$  to  days 


1  YEAR  TIMER   Kit-2  XR2242 f*  and  Apptic.  «nte 


LM2901N 

CA3Q18A 
CA3028A 
RC4558 


Quad  Comparator  +5V  or  2  to  36VDC 

4  Transistor  Array  /Darlington 
RF/IF  Amplifier  DC  to  120MHz 
Dual  High  Gain  Dp  Amp  mDIP 


SPACER  Kit  -  4  ea  of  5  assorted  size  spacers 

-15  VOLT  Regulated  Power  Supply  Kit-Easy  assembly, 
5m V  regulation,  100mAf  fully  protected. 
Includes  all  components  and  hardware, 
no  PCB  or  case-Arid  $1.50  for  shipping 


S0.94 
.90 
.79 
.90 

.99 

.99 

3/S1 

2/S1 

S1BJ5 

4.40 
150 

3.00 

SI. 20 

.99 

1.25 

3/S1 

$1.00 


S13.95 


1N270 

1N823 

1N914 
IN 3044 
1N3045 
1N3071 

2N2915 

2N3819M 

2IM4020 

2N4445 

2N5394E 
2N5912 
2N502S 
2N6449 

CP540 

E304 

MPSA12 

TIS88 

RESISTOR 
PC  BOARD 


Germanium  Diode  80V  200mA 

Temp  Comp  Reference 

6.2V -5%  iMQS%rC 

Silicon  Diode  100V  10mA 

100V  Zener  IW-Better  than  an  083 

110V  Zener  IW-Better  than  an  0B2/0C3 

200V  100mA  Switching  Diode  40ns 

NPN  Dual  Transistor  3m V  Match    1 00 
N -Channel  RF  FET  100MHz  Amp 
PNP  Dual  Transistor  5m V  Match  ,250 
N-Channel  FET  5ii  Switch 

Ultra-Low  Noise  J-FET  Audio  Amp 
Dual  J  FET  RF  D if  Amp  to  8OOMH2 
Programmable  Unijunction  Transistor 
300  Voft  N  Channel  J  FET  Amp/Sw 

Broadband  FET  RF  Amp  140dB 
Oyn  Range 

N-Channel  RF  FET  3JdB  NF  @400MHz 
NPN  Darlington  Transistor  J-20.00D 
N-Channel  FET  400MHz  RF  Amp 

Kit-150  pes  14Wi  20  most  common  values, 
individually  packaged,  5  to  20  pes  each  . 

Mounting  K it— 8  ea  spacer,  screw,  nut 
and  washer^32  pes  total . 


4/S1 

$0.60 

25/S1 

75 

.75 

.30 

SI. 95 

.35 

5.00 

3.50 

$1,25 

2.90 

.45 

2.00 

$4,50 
.50 
.75 

.60 

$4.95 
$1.00 


SEND  FOR  ADVA'S  NEW  1979  CATALOG 
NEARLY  1000  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC.-SEND  254  STAMP 
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ELECTRONICS 


BOX  4181  GB 
WOODSIDE,  CA  94062 

Tel.(415)    328  1500 
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Request  20 
No  Q33MSG37 


order 


SENSATIONAL  VALUE  I  Brand  new  facio'v  Surplus,  with  miiw 
peril  mirsunq   A  goldmine  of  parti*  &  semiconductors'  1000  pur  - 
cftaaed-  Schematic  included   (5  lb  I  033HP099 


POWER  SUPPLY 


Your  own  electronic  percussion  orchestra— 


"MINI 

SI  DEM  AN" 


033HP325 


OOoz.,  6VDC@65ma. 
SZ49.  10/819.95 


033HP2S8    110  of!  7T:  VOC  @  100  fna. 

$2-49,  10/519,95 

Q33HP079    <Sozj  6  VDC  @30mi. 

99c  ea..  10/S8.95,  50/S39  9B 

033HP233    (2  lb.)  12  VDC  @?^A, 

$9,95  ea,.  10/SB9.95 

033HP156  110  0£.)  7%  VOC®  150  ma, 

.... S2;95ea,.  10/S24.95 


!cS&®& 


|Ama^ni!|  electronic  synthesi/tir  pro- 
duces real  in  k  cymbal,  snare  ,ir»d 
bass  drum  ioundi  Creates  2  best. 
!  4-bea!   |azzT  waf  tx  end  rock  tempos 
manual  <*  or  aotOTTiiTicjt-v  P'UfJS  in 
to  any  ite-reo.  fccordai,.  P. A.  at 
mine  amp.  Operaiei  on  9  vols 
battery  fnot  included!-  Limited 
quantity  -  order  early!  12  lb,l 
O33HP0^fl 


we  boughtH^w 

-     'EM  ALL!    j 


10*7,95 
10u7SS9  95 


BR  A  WO  !V£W  4=  ACTQRY  SURPLUS     12,000  IN  KTOCKI 
With  schematic  Crystal  cartridge  tnoui,  S  ohm  output 
10.000  ohm  volume  control.  Ooereie?  on  6  vdc   13  ozJ 
033PKO3? 


Spwitm  <****' 

HOME  CONVERTER 
FOR  CAR  STEREO! 


>  pwet 

J  BREAK)  • 


AM//  ALKALINE  PENCELL 

SPECUU         4S12E  "AA") 

BUYOUT! 


NOT  PREVIOUSLY  ADVERTISED! 

033TR499 


O33AL05H 


033TR233 


033TR574 


033TEO50 


033SU321 


Q33DR446 


vdc  motion 
.  .  S39.9S 


•nq  t«», 

.  si2  ea 


i3    Hi, I    -  Synchronous  Movie  Camera 

i record  only]  Cassette  Recorders  -$9.9Jj 

(3     lt>  J     -     Ultrasonic        12 
detector  intrusion  alarm 

(2  lb.)   -  2500  fi    BASF  ra 
t0V  <*ti.  HAS  hub  ..  . 

tl    lb  I   -   10V  MetaJ   tape  ml.  NaO 
(rwDpnoinonadl  S2 .95,,  107524  95 

IS    o*.|  2 »'  Sauam  1200  ual    *S" 

meter _  .  ...  $3.95 

MaThos    Ultra    so  nit 
54  95 

96S 


Reg.  ST995 


FALL  SPECIAL! 


A  Sensational  E  TCO  ptifCfta: 
CV  stereo  mod**s  SPC  5002 


»!  Oirn  ifiitl  tn  aCCfpl  and  PQW*r  Afl 
and  SPE  5004.  bur  can  be  adapted  to 
fUtt  about  any  car  stereo  or  radjo   *  could  pow*'  CB  seii  and  tcan- 
nert.  too"  2  speak ert  included   E».»ctiv  as  o*ctu'rd  less  car  iiereo 
unit.  AR  No  HCS-5103  Walnut  woodgrain  finish   Quill  m  1  tQ  vac 
power  supply.  Pilot  light  on -off  twitch.  Stereo  headphone jack . 
Onninaf  factory  sealed  carton^  An  rjKceileni  dearer  itemt  (9  lb. I 
033HP7Z5.  SpE-akers-  17'"H  x  8MW  X  ?tf'"D. 


12  VOLT 
2  AMP 


Reg.  59c 


37c  e*«/10  fori 
33*  *a./VB0  latm 

onjii  ETCO  Purchase  -  14.000  in  Stock t 
Mai  lory  PuraceHs  and  Eveready  Alfa;  alines' 
Eve'v  l?m  lul'y  ffuaranto«H   Selling  below 

■i'=;jl!y    i.kii  tlBBd  .-J  l^  n/  I 

033BA220 


POWER  SUPPLY 

Reg-  S9.95 


89 


(S    ot J     -    Cllftfl 
hand  tra/umitttr 


033SU300 


033PH00B 


033SU334 


033SU323 


033SP012 


D33SP0O4 


033SP410 


{2  lb  J   Unusual   Motorola   No 
22&AOf  Cathoda  ray  tube 

Government  Surplus  acorn  lube  12  oi.) 
. S1.9S 

CI     lb.)       -    Unusual   efecKomectianicfll 
1-3/9"  digital  deck  metfiDniiim      S4-9B 

13    IbJ    3-Hne    IT704-3AT}    touch    tonu 
telephones S49.95 

1 1    b.)  As  is  -  -you  fin  *wi  SWR  meteri 
fo#  CB  .$,735 

o.l  Ultrasoni-c  ranuta  control  trans- 
rmittf  and  n*o*<yar  ,  S29  95 

(15   lb. I    Leslie    routing   tramolo  organ 
ipeakeiv  S49.SS 

4*'«  3.2  ohm  repFai-emeni  spkrfl.(B  o/.J 
.  59c  «**,  10/S4.95.  100/S42.SS 

S"  k  I1"  8  oftm  ruolacamenT  spkrs   (1  lb.) 
S2.99  «_#  »r49  «aJ24  lot 


TELEPHOP4E  PULSE-OUT 
DIALER  WITH  LAST- 
NUMBER  MEMORY! 


95 


$44,95  era. 
3  lots, 

£39  95  i! a. 
lOlolv 


Sansationai  Purcfsaaa  of  European 
■■riven Tory'  Easily  capable  of  3-4 
amp  surges'  E^ceKant  for  CBr  car 
Stereo  p  and  arripra!  hOofey  xn^pncj 
uons.  Make  an  e^ce^lent  battery 
charOfH-F  Incredible  value  l  Dealers 
Slock  up  NOW!  (21b.) 
033HP233 


CLOSE-OUT'.; 


Allows   ' touch  button    operation  on  dui  exchanges'  Convert 
dial  ptiofles  or  build  "iou*fc"  pb»n«  with  th«  state  of  the  an 
modult  To«ch  singfe button  for  U*t  number  r^caiL  FREE  data 
sheel  (rcQueit  032BXM3J,  Complete  wit-h  pnEtaltalipn  instruc- 
tions   112  oz  :  033HP006 


General  Mo  furs  Surplus 
CADILLAC  HEADLIGHT 
TURNOFF  TIMERS! 


TOUCH  KEYBOARD  PADS  ■  eKaCiiy«iu»din 

above  rieselecironici)    13  or,S  033SW263    §6,95  63., 
. 3*18  35.    ' 


POPULAR  SINGLE  HOLE 
MOUNT  SO-239  SOCKET 


4 


SPECIAL  PURCHASEf 
12  oil  033MS027 


79c  ea. 

Q9cea. 


10  tut. 
SOkui 


ffi£» 


■«*/ / 


12.4*  *o,    10  W* 
S1.95Ta,    100  l*t» 


GM  No.  4L2-0O15O1-UCC21B1.  Ori^rnal  Cadillac  spltd  state 
he  3d  hie  lumoff  tiiTYers,  Brand  new,  with  ichemetic  and  sheet 

ihowing  limer,  burglnr  H'larm  and  ftutomotlvu  Hpplicatioili, 

Ttmesfmm  1  second  to  3  minuter,  J1  \h.\ 

033HM162 


FJNE  QUALITY  •  100%  SHIELDED! 


V 

W  R«o, 


/FT. 


HOUR  -  7  DAY  A  WEEK  TELEPHONE  ORDER  SERVICE! 
Call  in  your  CHARG£CARD  Orders  at  Low  Weekend  and 
Evening  Rates!  Dial:  T -518-561  8700.  E31 


Reg,  9c  it. 


$5.49/100  ft. 
$49.95/1000  ft. 


RG58/U 
COAXIAL 

CABLEI 

033WRO0?  (3  lb./100'l 


*     **  v    £££ 


No.  AA  CATALOG  packed 
witK  bnrg»ns  and  unusual 
items.  Write  or  circle  No.  €31 
on  the  information  service  card 
at  the  bock  of  thii  Issue. 

NOT  El  ff  you  have  ordered  ham   ETCO  previously  on  J   ^Ul   addreia 
rifflillni   unfhOTldftdj    y&u— il      ■niru-'-otically  liceivi    all    new    cnt-aloqi- 


T.M. 


Rush  Your  Order      ETCO  ELECTRONICa  North  Country 

Today  ,  .  .  Shopping  Center,  Route  No.  9r  PlattiDurghr  N.Y.  12901, 

MERCHANDISE  SUBJECT  TO  PRIOR  SALE.  Full  remittance  wiih  each  order.  pl*#«   Money  order.  Cert 
■  fied  chech,  BANKAMEfllCARD,  VISA,  MASTERCHARGE,  or  CHARGEX  Add  15%  for  UPS  lor  postage! 
and  handling  (we  refund  excess).  Please  try  to  faring  your  order  total  to  STO  at  rnort.  Worldwide  export  or- 
ders  sot  j  cited.  Open  account  to  Government  agencies,  schools,  institutions  and  triple  "'A"  rated  industrial  Si 

fa*  n  fa       I  _■■  i.i  n.  ■  ■  m       i  I  -  _  iL        A  J      t.  #  __  -(_■___. A    _J    -J       -MlJ 


Sales  U". 
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10* 


Frequency 
Counter 


$89.95 


kit 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 


You've  requested  it,  and  now  it's  herel  The  CT-50  frequency 
counter  kit  has  more  features  than  counters  selling  for  twice  the 
price.  Measuring  frequency  is  now  as  easy  as  pushing  a  button,  the 
CT-50  will  automatically  place  Che  decimal  point  in  all  modes,  giving 
you  quick,  reliable  readings.  Want  to  use  the  CT-50  mobile?  No 
problem,  it  runs  equally  as  well  on  1  2  V  dc  as  it  does  on  110  V  ac. 
Want  super  accuracy?  The  CT-50  uses  the  popular  TV  color  burst 
freq,  of  3.579545  MHz  for  time  base.  Tap  off  a  color  TV  with  our 
adapter  and  get  ultra  accuracy  —  .001  ppml  The  CT  SO  offers 
professional  quality  at  the  unheard  of  price  of  $89,95.  Order  yours 
toda  y ! 

CT-50,  60  MHz  counter  kit .  $   89.95 

CT-50  WT,  60  MHz  counter,  wired  and  tested     .1  59,95 

CT  600,  600  MHz  prescaler  option  for  CT  50,  add _  .  29,95 


SPECIFICATIONS 

Sensitivity,  less  than  25  mv. 

Frequency  range:   5  Hz  to  60  MHz,  typically  65  MHz 

Gatetime;    1    second,   1/10  second,  with   automatic  decimal 

point  positioning  on  both  direct  and  prescale 

Display:  3  digit  red  LED  .4 "  height 

Accuracy;  2j0  ppm,  .001  ppm  with  TV  time  base! 

Input:    BNC,  1  megohm  direct,  50  Ohm  with  prescale  option 

Power;  110  V  ac  5  Watts  or  12  V  dc  @  1  Amp 

Size:  Approx.  6"  x4"  x  2",  high  quality  aluminum  case 


Color  burst  adapter  for  ,001  ppm  accuracy 


•  *   m   m   i    S  I  4*95 


CLOCK  KIT 
6  digit  12/24  hour 


Want     a     clock      that 
looks  good  enough  for  your 
living    room?    Forget    the    com- 
petitor's   kludges    and    try    one    of 
ours!      Features:      jumbo      .4"     digits, 
Polaroid    lens    filter,    extruded    aluminum 
case  available   in   5  colors,  quality   PC  boards 
and  super  instructions,   All  parts  are  included,  no 
extras  to  buy*  Fully  guaranteed.  One  ro  two  hour 
assembly  time.  Colors:  silver,  gold,  black,  bronze, 
blue  {specify). 

Clock  kit,  DC  5 $22.95 

Alarm  clock,  DCS,  1  2  hr  only  ...  .  _  .  24.95 

Mobile  clock.  DC  7  .•.,..„,.,..»,..«.  25,95 
Clock  kit  with  10  min  ID  timer,  DC  10  .  .  .  25,95 
Assembled  and  tested  clocks  available,  add 
$10.00 


CHEAP  CLOCK  KtT    $8.95 

DC -4  FeaTuipv  Da^v  not 

•6d               LCO  irKlude  board 

•  12  or  24  format  or  tramfarmer 


PC  Boafd 
S2J&5 

Trntifor  met 
£1.49 


600  MHz 
PRESCALEB 


Extend  the  range  Ql  your 
counter  ro  600  MHj,  Wotfki  with 
.j 1 1  Gounnytv  Liki  than  ISO  mv 
•amitwiiy  Specify  "="10  or  ^00 
Wired.  tHttid,  PS  IB  ,  ,  ,  ,  $b9,95 
Kit,  PS- IB    $44  95 


VIDEO  TERMINAL 
KIT  $149.95 


•  1 1  rna-  t  ami  a  TV  i*t  to  teaco*»'a  *  cz3i"o*««  mUmrmctmm  Sw^niM! 
fat  r nnn^  Tinn  in  fCt.i  m»rfmnnr  i^rif  utntfiirnhd  rm*pPj»L*  m 
rmtrw    fftttarti   •■■*   |ih^l»  t.v4,l«   ■patf'1   _'titji   .  g<nPii|Har:  t^-r^    »n« 

bm.ir]  piim  Uhj  ta  CWQCI  tutudl.  ?  a44*i  et  33  crtaracian  uy  '*  n*«, 
i  *»U   It*  ami  1 1  hit.  irMmarv,   rorn(njrai  anrJ  myji^jrd  □fmmKnJ  BltfXN 

■  <MJ      pdu  I,      |J»'i'v       <  illav       il'H         .nntrci,      |i.»«!P    fjn 

curtfh     k."*vb^*rd ictr-inutmr  :«mii,i  l;ac*iaacat   fcrMI d  i*--to  ri   ii«* 

tndi.  ■•>    i«t#  ta*At_  Pi#iim„  in  ^m  t  iiMm    4v  :iici  ?<a»    dm 

za^     »i  .  •■•   5    i*ia    •'    ta*M»t     »0Q   — *  ■*.«  •jtewt*  ■tnn*n1    r*i 


TH1?U'..  AuamlilMM  and  Tantad 
WD  I,  V.iImii  Id  Pi-   ModtllaKM   F  il 


«P49^S 
■'.    l! 


CAR 
CLOCK 
KIT  $27.95 


■i  Huvn   12  Voll  AC  ot  DC 

*  Hitf^  Accuraci-  il  <-n inifii  "■< 

*  ;i  4     LEE   i*wKiinx 

*  £i  l  ,     ■▼«  Hlawy  **»3«  up 

•S««  wnnlmi 

Corn  »  .  I.  «..    DCU  ft} 1  »«J 


AUTO  DIMMER 
£ZJiO 

Aulrr:j!n    III)  til 

Join  tf^wwu 

Fvoc  tic*  c>«t 


30  watt 


2  meter 
Power  Amp 


Th*  famous  BE  clan  C  ooww 
amp  noiA  available  mail  order*  Four 
Watts  in  for  30  Watts  out,  2  in  for  15 
out,  1  in  for  8  out,  incr«diOle  wthie, 
compiai*  wtih  ill  parH,  instruciiorH 
■  nd  ct*tflil*  on  T  R  relay,  Ca&a  not 
pnciudad, 
Cornplum  Kit,  PA   1   ........  $22 .D& 


CALENDAR  ALARM  CLOCK 

H*l  ?very  lemurs  one  t.auhl  avar  4idK  tor, 
Kip!  inclijdm  BV3rvl'',,|fi9  axCtfH  case, 
build    it    into    wall,    tiaflott   Or   4v*ft 

FEATURES: 

••>  n.Tri     --     h.^  LED      •  12  -2*  **0^a  »*ffl« 

•  Ci^nrUi  «in*n  -mo     u.   ijnwn  fui'fln 

•  t*  -*m  J*  <f(~.  Alp-r  a  TUOl      ^4iltH>   - 

•  -nr    ImkI     ir>    r,  -  rn  an  ihir 

■|'H«I    l-J'Hl 

Carrtpleto  K  il,  less  ca*t, 

0C  9 •;->>.>. $34.95 


LINEAR 


5314  C  toe  k 

74S00 

74S1 12 

2447 

7473 

7475 

7490A 

74143 


S295 

35 
75 
79 
35 
00 
S5 
350 


555 
556 
566 
567 
1453 


50 

.75 
K49 

1.49 
.50 


REGULATOR 

7BMG  SI  49 


LED  DRIVER 

75491  .50 

75492  50 


309k 

309N 
340K 

7812 
7815 
781B 


12 


3? 


.89 

99 

.99 

.89 
.89 
.89 
.89 


TRANSISTORS 

MRF23B30WVHF  $11,95 

NPN  2N3904  type  10.  SI. 00 

PNP  2N3905  type  10/S100 

NPN  Power  Tab  40W  3.  $1  00 

PNP  Power  Tab  40W  3/S1.00 

FETMPF-102  ivpe  3/S2.00 

UJT  2N2646  lypo  3/S2.00 

2N3055  MPN  Power  75 


DIODES    1KV.2  5A 


s;s  I  00 


100V, 1A 


10  S1  00 


1N9MA  tvpa 


50/S2  00 


LtD  DISPLAYS 


FN0  359 
FND  510 
DL  707  , 
HP  7730 


,75 
1.25 
1.25 
1.25 


741  OP-AMP  SPECIAL 

Factory  prima  mini  dip  with  tooth 
Xarox  and  741  pari  number* 

10  for  S2. 00 


flad  Polaroid  F.ffer         4  75'    X  t  125" 


59 


SOCKETS 

14  PIN  5VS1.0Q 

16  PIN  5/Sl.OO 

24  PIN  2/51.00 

40  PIN  3/S2.0O 


FERRITE  BEADS 

with  mfoo'nd  ipecs 

1  Sftl  .00 

6  hnip  iglun  Besd^ 

511.00 


P.O.  Box  4072  Rochester  NY  14610 
(716)271-6487 


TELEPHONE  ORDERS   q"i''M", 

money      re  fu  retort 

WELCOME  cod,   *dd   si.oo 

Order*    under    510 


Add  S7S  NY  rati 
dtnti  add  7%  m 
Add  5%  ror  ponaa*, 

injupincf,      ind 

order  fcoo 


R8 


MINI -KITS 


TONS  DECODER  KJT 

A  zoftmimiw  tun*  ducodvr  on  *  tm^Urn  PC  Board. 
rBiuiBT     400-5000   Hi  adjuita^*  Jrmjuantf 

nrtot.  *iit^e  refl-JjirOK.  SG?  h?*-.'  *or 
touch  ran*  o*corJ  iiig.  tone  buril  0*t«:i i-jn ,  F-  SK 
dtmrjd.  nqiu'inq,  *ml  mw  otNi*  usei  L*ia  7 
lor  17  burton  touctlton*  dfCcKlinq,  Rum  *m  5 
lo  17  vulti 
Camplltt  Kn.TD-1     ,  k $4  BE 


SUPER  SLEUTH  AMPLIFIER 

A  super-sensitive  amplifier  which  will  pick  up  a 
pin  drop  at  15  feet!  Great  for  monitoring 
baby's  room  or  as  a  general  purpose  test 
amplifier.  Full  2  watts  of  output,  runs  on  6  to 
12  volts,  uses  any  type  of  mike.  Requires  8-45 
ohm  speaker. 
Complete  Kit,  BN-9    $4.95 


FM  WIRELESS  MIKE  KIT 

Transmit  up  to  300*  to  any  FIVI  broadcast  radio, 
uses  any  type  of  mike.  Runs  on  3  to  9  V.  Type 
FM-2  has  added  super  sensit  ive  mike  preamp. 
FM-1    .42,95  FM-2    . .  S4J95 


COLOR  ORGAN/MUSIC  LIGHTS 

See  musk  come  a  I  ive  I  3  different  i  ights  flicker 
with  music  or  voice.  One  light  for  lows,  one  for 
the  mid-range  and  one  tor  the  highs.  Each 
channel  individually  adjustable,  and  drives  up 
to  300  wans.  Greet  for  parties,  bend  music, 
nite  clubs  and  more. 
Complete  K  it,  ML*1    , ,....•,_  $7.95 


LEDBLINKYKiT 

A    greet    attention    getter    which    alternately 
fishes  2  Jumbo  LEDs,  Use  for  name  badges, 
buttons,  or  warning  type  panel  lights.  Runs  on 
3  to  9  volts. 
Complete  Kit    .,*»»»**.*..**.*....,  S2.95 


POWER  SUPPLY  KIT 


Co-rvufrta.  triple  r«qujfirBd  a>mv  luppi*  |vb- 
vkbA  wfiable  "tb  ^rttizt  ?O0  mA  and  *^>  *cm 
m  1  Arne.  SO  mV  k*d  r^pulBt^n  «aod  fJitrmt 
and  btmIi  ilit  Kn  4*u  iramformart  riaciUKI 
6-fi  V  At  t  Amp  and  IB  to  30  VCT 
CemplaiB  Kit,  PS  3L  1 


SIREN  KIT 

Produces    upward    and    downward    wail   char- 
acteristic of  police  siren.  5  wans  audio  output, 
runs  on  3-9  wo  Its,  uses  &A5  ohm  speaker. 
Complete  K  it,  SM-3    $2.95 

DECADE  COUNTER  PARTS 

Includes:    749GA,   7475p   7447.   LED  readout, 
current   limit   resistors,  and  instructions  on  an 
easy  io  build  low  cost  frequency  counter. 
Kit  of  parts.  DCU-1 . $330 
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NEW  FM/CW  EXCITER  KITS 


BUILD  UP  YOUR  OWN  GEAR  FOR  MODULAR 
STATIONS,  REPEATERS,  &  CONTROL  LINKS 
•  Rated  For  Continuous  Duty   •  Profess  ion  a  I 
Sounding  Audio     •  Built-in  Testing  Aids 


T50  Six  Channel,  2W  Exciter  Kif  for  2M,  6M,  or 
220MHz „M. $49.95 


FAMOUS  HAMTRONICS  PRE  AMPS 
let  you  hear  the  weak  ones! 


Great  for  OSCAR,  SSB,  FM,  ATV.    Over  10,000  in 
use  throughout  the  world  on  all  types  of  receivers. 


P9  Kit  512.95 

PJ4  Wired   $24,95 

Deluxe  vhf  model  for  App- 
lications where  space  permits. 


1-1/2  k  3*' *  Covers  any  4  MHz  band    «12  Vdc 
►ideal  for  OSCAR  •  Diode  protection  *20dB  gain 

MODEL        RANGE 


P9-LO 

26-88  MHz 

P9-HI 

88-172  MHz 

P9-220 

172-230  MHz 

P14  Wired 

Give  exact  band 

PS  Kit  $1095 

P16  Wired      $21,95 


Miniature  VHF  model  for 
'Covers  any  4  MHz  band     tfflh|  spQoe5  _  ^  ^ 

►  20  dB  gain        eT2  Vdc      \fr  x  2-3/0  inches. 
MODEL         RANGE 


P8-LO 
P8-H1 
P8-220 
PI 6  Wired 


20-83  MHz 
83-190  MHz 
220-230  MHz 
Give  exact  band 


PIS  Kit        $18*95 
P3S  Wired  $34,95 

•  Covers  any  6  MHz  band  in 
UHF  range  of  380-520  MHz 

•  20  dB  gain    *Low  noise 


OU  ASKED -HERE  THEY  ARE! 

/HF  Linear  PA's 


•  Use  os  Linear  or  Class  C  PA's  •  For  XV-2  Xmtg 
Converters,  T50  Exciters*  or  any  2W  Exciter 


LPA   2- 15    Kit       $59, 95 
•  15W  out  (linear)  or  20W  (doss  C)  •  Solid  State 
T/R  Switching  ft  Models  For  fiM,  2M,  or  220  MHz 


LPA  2-45   Ki>     $109.95 

•  45W  out  (linear)  or  50W  (class  C) 

•  Models  for  6M  or  2M 
LPA  8-45    Kit     .$89,95 
For2Mf  8- 10W  in,  45Wout 


±\  J  f  iV 


SSB  TRANSMITTING  CONVERTERS 
At  a  price  you  can  afford 


Use  inexpensive  recycled  10 or  II  meter  ssb  exciter  on  VHF  bands! 


FEATURES: 

ft  Linear  Converter  for  SSB,  CW,  FM,  etc, 

•  A  fraction  of  the  price  of  other  units 

•  2W  p.e.p.  output  with  !  MW  of  drive 

•  Use  low  power  tap  on  exciter  or  attenuator  pad 

•  Easy  to  align  with  built-in  test  points 

XV2-(   \  TRANSVERTER    KIT  $59,95 

A25  Optional  Cabinet  for  Xverter&PA  $20 


Frequency  Schemes  Available; 


XV2-  1 
XV2-2 
XV2-4 
XV2-5 

X  V2  -  6 


28-30  MHz 
28-30  MHz 
28-30  MHz 
28-29  MHz 

2  6-28   MHz 


50  -    52  MHz 
220-222   MH* 
144-146  MHz 
14  5-146  MHz 
144-146   MHz 


New  VHF&UHF  Converter  Kits 


let  you  receive  OSCAR  signals  and  other  exciting 
SSB,  CW,&  FM  activity  on  your  present  HF  receiver. 


either  one 

ONLY  $34.95 

Including  crystal 


MODEL         RF  RANGE  (MHZ)    l~F  RANGE 


C50 

50*52                         28-30 

C144 

144-146                     23-30 

CMS 

145-147  (OSCAR)     23-30 

C146 

146-14$                     28-30 

CM0 

Aircraft                      28-30 

C220 

220  band                    28-30 

Special 

Other  f"f  &  rf  ranges  available 

MODEL 

C432-2 
C432-5 
C432-7 
C432-? 
Special 


RF  RANGE  (MHZ)    |-F  RANGE 

432-434  28-30 

435-437  (OSCAR)      28-30 
427.25  6K25 

439.25  61.25 

Other  i  -f  &  rf  ranges  avai  lable 


VHF/UHF  FM  RCVR  KITS 


*  NEW  GENERATION  RECEIVERS 

*  MORE  SENSITIVE  *MORE  SELECTIVE  (70  or  lOOdB) 

*  COMMERCIAL  GRADE  DESIGN 

*  EASY  TO  ALIGN  WITH  BUILT-IN  TEST  CKTS 
+  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


R70   6-channet  VHF  Receiver  Kit  for  2M,  6M,    1GM, 

220  MHi,  or  com1?  bands . .    $69.95 

Optional  xtal  filter  for  !00d&adj  chan      10,00 


A9  Extruded  Alum  Case/Connectors     $12,95 


*  FREE  1978  CATALOG* 

NEW  JUNE  1978  CAT.  IS  YOURS  FOK  THE  ASKING  I 


IT'S  EASY  TO  ORDER! 

©CALL   OR  WRITE  NOW  FOR  FEE* 
CATALOG    OR   TO    PLACE    ORDEfU 

©PHONE  716-663-92  54.  {Answering 
service  evenings  and  weekends  for  your  con- 
venience*    Personal  service  9-5  eastern  time.) 

©Use    credit    card,    c.o.d,,    check,    m.o 

©Add    $2,00    shipping    &    handling. 


IN  CANADA,  send  to  Comtecj  5605  Westluke  Ave; 
Montreal,  Qve  H4W  2N3  or  phone  514-482-2640, 
Add  38%  to  cover  duty,  tax,  and  exchange  rate. 


R90  UHF  Receiver  Kit  For  on/  2  MHz  segment  of 
380-520  MHz  band $89. 95 


thin 


romes,  inc 


IS2-J    Belmont  Rd;  Rochester,  Nr  I46J2  H16 


BILLET  ELECTBCMC9 


88 


P.  O.  Box  19442 E    Dallas,  TX.  75219  (214)823-3240 


T 


m-  *  m  m  ■ 


MC3301P  HOUSE  # 

4  OP  AMPS  IN  ONE  PACKAGE    USES 
SINGLE    SUPPLY,    (  4    la      2oVDC) 
INTERNALLY  COMPENSATED   SIMILAR 
TO  MC3401    BUT  HIGHER  GAIN     49C 

!»■■■■■■■■■>■■■■■■■ 


JMC1351P    FM-IF    AMP 
!  AND  DISCRIMINATOR 


T 

* 
* 
# 


i^»***i 


USED    IN    FM    &    TV    SOUND 

CIRCUITS.    REQUIRES    MtNl* 

■  ■■*■■«.  »^  MUM      EXTERNAL      CQMPO- 

iNENTS    T4   PIN   DIP    DIRECT 
REPLACEMENT     FOR     HEPC 
6060,     ECQ    74€    and    MANY 
OTHERS.  HOUSE  n 
i  WITH  SPECS  50C 


LM3900  QUAD 
NORTON  AMP 

WE  BOUGHT  A  LARGE 
QUANT mr  OF  THESE  HOUSE 
NUMBERED  PARTS  AT  A 
BARGAIN  PRICE  THAT 
ALLOWS  US  TO  SELL  THEM 
AT  A  LOW.  LOW  39C 


TIL312  COMMON 
ANODE^READOUT 


t 


* 

* 


3"    CHARACTER     SIZE    WITH 


MPF131     N   CHANNEL 
DUAL  GATE  MOSFET 


50C 


DESIGNED  FOR  AMPLIFIER  AND 
MIXER  APPLICATIONS  TO  200 
MHZ  PLASTIC  CASE  UNITS 
ARE  HOUSE  NUMBERED  WITH 
SPECS. 


****■»■■ ■ ■ mm 


m  m  ■  ■ 


mm  m  **»• 


IL-1  OPTO  ISOLATORS 

BY     LITRONIX     6     P*N     DIP 
STANDARD     PINOUT    LEO- 
TRANSISTOR  COMBINATION 
5QC 
WHILE  THEY  LAST* 


1% 


Mi' 


SMALL  SKIRTED  BLACK     J 
INSTRUMENT  KNOB. 


J  pindut      ,65  6/3.00 


FITS  16" 
SHAFT  WITH 
SET  SCREW 

5/1 ,00 


! 


MJ900  •  MJ1000 

COMPLIMENTARY  PNP,  NPN  DARLING- 
TON POWER  TRANSISTORS.  8  AMPS 
WE  SUPPLY  A  SCHEMATIC  TO  BUILD  A 
HIGH  POWER  L3SW)  LOW  DISTORTION 
AUDIO  AMP  WITH  ONLY  ONE 
ADDITIONAL  TRANSISTOR  AND  A 
DOZEN  INEXPENSIVE  COMPONENTS* 
TO-3  CASE  STYLE   BUY  A  PAIR  FOR 


1N4148  DIODES 

LEADS    ABE     TARNISHED    BUT 

CLEAN  UP  EASILY  THE  BOSS  SAYS 

DUMP    'EM"     SO    CHECK    THIS 

PRICE'  — — 

50/1.00  — ». 


UtitM**i*t*' 


'*rm  *i 


m  *mm  i 


*********■**«»»■ ■ ■ Ji 


$3.00! 


HOUSE  *  PNP  POWER 
TO-3 


\  50  WATTS 
60  VCEO 
TD  AMPS 


IDENTICAL  TO  2N37W      1 .00 


*»»»«*»«  * m  +  •  +  +  +  ■ ■  ■  ■ a 


1^ 


m 


ALL  COMPONENTS  100% 
GUARANTEED 

CA301 1    WIDEBAND  IF  AMP  w/specs 
2N3569     NPN  EPOXY  1W 
741     OP  AMP  B  PIN  DIP 
723    VOLTAGE  REG  14  PIN  DIP 
MPS6530    NPN  HOUSE  * 
725    OP  AMP  LOW  NOJSE  HOUSE  ff 
7B15     15V  1A  REGULATOR  HOUSE  = 
LM340T-13     1ZV  1A  VOLT  REG  w/specs 
TCA430    QUAD  OSCILLATOR  1 /specs 
2N4343    P  CHANNEL  J  FET 
2N61 11     PHP  MED  PWR  40 W  TO-220 
2N6028      PROGRAMMABLE     UNIJUNC- 
TION w/speca 
TRIAC     200V  8A  UNMARKED 


50C 

6/1.00 

5/1.00 

50C 

8/1.00 

99* 

69C 

75C 

69<t 

4/1.00 
3/1.00 
50C 


3/1.00 


FNDS10    69C 

COMMON  ANODE  READOUT  W 

CHARACTER 

LIMIT  2*  PER  CUSTOMER? 


#««>«BTTi--r  "yr  t-  t  r  *  <■  ■ 


LEDS 


JUMBO:    RED   5A89 
GREEN   4Z.89 

MINI 
RED  .10 


UM     RED   .15 

GREEN  /IS 

YELLOW    .16 


1 -5V  10-30  ma 


«*4 


WW  alarm  KiT 

A  fctf  EAS>"  kit  to  a$Hrmble  dun  emits  m  w 

t letting   10  wan  dual  Kme  scrum.  Rntmbivt 
uropean  linen  sound.  Grot  (or  alarm*  or  loyv 
Operates  irom  5-  12VDC  at  up  to  I  amp  (using 
12VDC*B   ohm   speaker].    Qirer   fivg    thousand 
■-  been  raid  All  pwti  including  PC  boriril 
let*  speaker  ORDE  R  WB-0? 


2.50 


4Mtr'( 


TIBtrftl    II 

lhaM 

-  =11 


Cavgyv  3-Hk 

Straw 

T.inuni^l 

SMC  «iHf#T*y 


MC1469R  POSITIVE  VOLTAGE 
REGULATOR 

AMP  COMPLETE  SPECS  AND 
APPLICATIONS  SHOW  HOW  TO  BUILD 
FIXED  OR  VARIABLE  POWER  SUPPLIES 
FROM  3  TO  30VDC  DRIVE  EXTERNAL 
SERIES  PASS  FOR  CURRENT  TO  £0 
AMPS' 


1.25  EA. 

10/10.00 

HOUSE ■ 


FANTASTIC  SOUND  EFFECTS 

CHIP 

AVAILABLE  ONLY  FROM  BULLET! 

THIS  28  PIN  MARVEL  CONTAINS  A  LOW 
FREQUENCY  OSCILLATOR,  VCO,  NOISE 
OSCILLATOR,  ONE  SHOT.  MIXER  AND 
ENVELOPE  CONTROL.  WITH  8  PAGE 
MANUAL   5  1o9VDC  3.95 


— 


■  *  ■  ■  ■ 


p  m  m  ■■^^♦^  *»'*■■■ 


INCANDESCENT  PANEL 
LAMP 

WITH  TINNER  MAN  NUT  YOUR  CHOICE 
OF  RED. GREEN.  VELLOW,  WHITE  12- 
24VDC  1  St 


*  *  m* ♦ * m++m#  +  *mm  +  m  +  m ■ mm 


POWER  SUPPLY 
METERS 

OiMlitr  3«"  RWttn  tot  *w  P-S14  CH5V&C  & 
NOT  SURPLUS!  U55«t 


>««>»<»>>**♦**■' 


CAPACITORS 


2200  MFDigi  16  VDC 
RADIAL 

3/1.00 

500  MFD  @  35VOC 

5/1.00  AXIAL 

220  MFf>  ®  25V  DC 

7/1.00  AXIAL 

l  MFO  @2GVOC 
DISC  CERAMIC 

15/1.00 


*  m  m.*,mm, 


'**» 


^  ms 


$m 


r    ULTRASONIC  SENDER  RECEIVER  KIT  US 02 

TOTAL  HCUIIrrvt  r      ill  li  1i    Tin  1 1     i  atom  W--d  mm**  *m  ftmnntt  bv  b^t  h  ^rwMM^M 

D»m«B.KI«1  (Hitau.1   IBfTU*  TTS«I  ».t  »«ft  «p  TD   l»HA  Hi  T-.  **  »•*<-*■    iHiiCfK   Ce^»"    ■  *I7"J-    "1  r>  p««4 
rt^-n  an   13VCX;   i^^TT^iiji.MaJ  mtt  ririwt  n  rri4n  lOOMA   LH*  it  +*  HwrV*>  tlMir*,  nfajHl  muiqin   urannH  d««  i 

■urtmitic  <*ggi  Imk.  i*wffBni<  m<  wwlft  rt  man, 


t 


COWLtTL  «rT  LtMCASEi 


ai  *a 


_ 


w'l  lou'M  Or  imk  up  Ip  TQDM^  DC 


l.« 


POWER  SUPPLY  KIT 
PS-14 

*  Bemr  ttan  200MV  load  and  line  regulation 
'   FoMt>Kk  Current  Limiting 

short  Circuit  Pr enacted  ^  £**%%* 


mm 


■  ■  ■  ■ 


*i  ^  »  w  T 


*  ^  m 


m  mm  m *« 


t.e^ 


Thffrmet  Shutdown 

AdjuHabl?  Current  Limiting     ^ 

L^m  ltva«  ' 

15  amps  1 1  5  to  1 J 

AH  parts  supplied  mdudm-g  he*w  dulY  tr»m 

formar. 

QuAlicy  plj[L'fl  fib^fijMiiPC  board 


r 


Public  Jloiirr! 

THE  PS-14  HiGH  CURRENT  POWER  :  WE  WOULD  LIKE  TO  GIVE  OUR 
SUPPLY  HiT  HAS  BEEN  SELLING  I  CUSTOMERS  A  CHANCE  TO 
POR  39  9$  FOR  OVER  A  YEAR.  IN  \  PURCHASE  THE  KIT  AT  THIS  PRiCE 
EXCESS  Of  ONE  THOUSAND  KITS  \  BEFORE  A  SCHEDULED  INCREASE 
HAWE  BEEN  SOLD  AT  THtS  PfWCf.  :    TO  43.00  IN  SEPTEMBER. 


mm »  ^  ^  « ♦ 


42.95 


UPS  SHIPPING 


MINI  GRANDFATHER  CLOCK  KIT 

Comptott 


»*■■*■■■■■ 


: 


!*>*!»*** 


■  •**•**•  *  m  *mm 


OVERVOLTAGE  PROTECTION  KIT 

6.95 


I 

Provides  cheap   insuranto  for  voLtr  expenuvn  oquipnwnL   \n 
Trip  vol) ape  is  iiiJiu stable  from  3  to  30  volti  Overtoil <iqu  , 
mtuntty  f(res  a  ?BA  SCR  *nd  thpns  tHe  output  to  proieci  i 
ftjgiumunj    Should  be  used  on  unhs  that  iiv  fuied    Di 
r«;t?t  compsfibk  witti  tti*  PS  12  and  PS  14  All  etfetroo 
id  ujqplwd   Drilled  and  p^alsd  PC  fcMM-^d   fQf  der  QVPT1 
i  ■  ■  m  m  m  ■  ■  »  ■  p  >##**♦*♦**♦**♦♦###  ■  a***i 


>lei»  Electronicf ' 
C+iimei  the  hour  (to:  3  limes  (or  3  O'clock) 
Unique  "jwirnjmo""  LED  pendulum 
Tick  lock  found  mfftd>B  pendulum  vvwng 
Large  4  digit  .6"  LED  readout 
All  CMOS  con'stiructkon 
Comply l»  elecfronjcs  mcludmg  transformer  &  speaker; 
tjnlied  and  platacl  PC  t>oards  measure  4  5"  *  C  5" 

BEAUTIFUL  SOLID  WALNUT 

CuitomuMfor  dbovekil  Dv<*  0V  uii      19,95 


39.95 


'**»**■  ■  ■ 


■*.*  mit^i 


mgilf  ifijl'j*- 


*  SEND  CHECK  HO,  OH  CHARGE  CARD  NO 

#  PKOIME  OR D£HS  ACCEPTED  ON 

VISA  AND  WASTE RCHARGE  ONLY. 


*  ADD  S\  FOR  SHIPPING 

*  TX.  RES  ADD  S%  STATE  SALES  TAX 

*  ORDERS  OF  S50.  &  OVER  TAKE  10%  DISCOUNT 

*  FOREIGN  ORDERS  ADD  10% 

<20%  AtRMAILf  U.S.  FUNDS  ONLY, 


MK-03A  CLOCK  /TIMER  KIT 

Fea&jns  24  hour  2u>u  t'frie  and  up  lo  24  iNoun  o!  eiapttd 

time  on  thw  iam«  tel  of  lie  d+git  LEO  rmtom  Totillv 

tndependeni  operauorr  ot  both  functioni  Dock  has  pnn 

seuaUie  alarm  wtth    10  minute  ttioozt-    Tunei  fiat  itwi. 

noii I.    and  couht    functiun^     Full    nohw  jmd  ovrnFOttaQe         Q-l^VUC 

pfott?ci;ioA    24  hemi   only    ReAduuts  hai  dimmer  feature: 

or  ihev  can  be  turned  off  without  dsturliing  the  clock  or         Ofi  35 

tirrntt   tlmetkan  included  {  01%  accuracy])  Became  ol  the 

many  optiont  and  mourning  contideratkjn«  m«  ease  and 

switches  iire  not  mcluded    Switches  are  standard  Type* 

Will    fit    inndo   sliiridard  airc/aft  «nitrum#ni 
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600  MHZ.  FREQUENCY  COUNTER 

±0.1  PPM   TCXO 

OPTO-8000.1 


"  5  e  h  e  b  8 


*10Q 


E  OPT0-BOOO 


^ftfi 


mod  lythi/ 


Nil  lUliqfr.^ 


eon 


'Mil 


MM/   _, 


This  new  instrument  has  taken  a  giant  step  in 
front  of  the  multitude  of  counters  now  available. 
The  Opto-8000.1  boasts  a  combination  of  fea- 
tures and  specifications  not  found  in  units  cost- 
ing several  times  its  price.  Accuracy  of  ±0.1 
PPM  or  better  —  Guaranteed  —  with  a 
factory-adjusted,  sealed  TCXO  (Temperature 
Compensated  Xtal  Oscillator).  Even  kits  re- 
quire no  adjustment  for  guaranteed  accu- 
racy! Built-in,  selectable-step  attenuator,  rug- 
ged and  attractive,  black  anodized  aluminum 
case  (,090"  thick  aluminum)  with  tilt  bail.  50 
Ohm  and  1  Megohm  inputs,  both  with  amplifier 
circuits  for  super  sensitivity  and  both 
diode/overload  protected.  Front  panel  in- 
cludes "Lead  Zero  Blanking  Control"  and  a 
gate  period  indicator  LED.  AC  and  DC 
power  cords  with  plugs  included. 


OPTOELECTRONICS.  INC 

5821  NE 14  Avenue 

Ft.  Lauderdale.  FL  33334 

Phones:  (305)  771-2050    771-2051 

Ph  one  orders  accepted  6  days ,  u  nf  il  7  p .  m .  ^  3 


SPECIFICATIONS: 

Time  Base— TCXO  _01  PPM  GUARANTEED! 

Frequency  Range— 10  Hz  to  600  MHz 

Resolution— 1  Hz  to  60  MHz;  10  Hz  to  600  MHz 

Decimal  Point — Automatic 

All  ICrs  socketed  (fcrts  and  factory-wired} 

Display— 8  digit  LED 

Gate  Times— 1  second  and  1/10  second 

Selectable  Input  Attenuation— XI,  X10a  X100 

Input  Connectors  Type  — BNC 

Approximate  Size— 3 "h  x  7V?"w  x  6Vd 

Approximate  Weight — 2V2  pounds 

Cabinet — black  anodized  aluminum  (.090"  thickness} 

Input  Power— 9-15  VDC,  115  VAC  50/60  Hz 

or  internal  batteries 
OPTO-800O.1  Factory  Wired 
OPTO-8000.1  K  Kit 


$299,95 
$249.95 


ACCESSORIES; 

Battery- Pack  Option — Internal  Mi-Cad  Batteries  and  charging  unit 

$19.95 

Probes:     P-100— DC  Probe,  may  also  be  used  with  scope     $13.95 

P-101— LO-Pass  Probe,  very  useful  at  audio  frequencies 

$16.95 
P-102 — High  Impedence  Probe,  ideal  general  purpose 

S16.95 


VHF  RF  Pick-Up  Antenna- Rubber  Duck  w/BNC  #Duck-4H    $12.50 

Right  Angle  BNC  adapter  #RA-BNC  $  2.95 

FC-50  —  Optr>8000  Conversion  Kits: 

Owners  of  FC-50  counters  with  #PSL-650  Presenter  can  use 
this  kit  to  convert  their  units  to  the  Opto-8000  Styfe  case,  includ- 
ing most  of  the  features. 

FC-50  —  Opto-8000  Kit  $59.95 

•FC-50  —  Opto-SOOOF  Factory  Update  $99.95 

FC-50  —  Opto-8000.1  (w/TCXO)  Kit  $109.95 

*FO50  —  Opto-8000.1F  Factory  Update  $149.95 

•Units  returned  for  factory  update  must  be  completely  as- 
sembled and  operational 


TERMS:  Orders  to  U.S.  and  Canada,  add  5%  to  maximum  of  $10  00  per  order 
lor  shipping,  handing  and  insurance  To  all  other  countries,  add  10%  of  total  or- 
der. Florida  residents  add  4%  state  lax,  C.O.D  fee:  $1.00.  Personal  checks  must 
clear  before  merchandise  te  shipped. 
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LED  READOUT  BOARD 


S-|  59 


Mfg.  by  Xerox.  Has  two 

OPCOA  SLA-1  common 

anode,  .33  Inch  Readouts, 

Also  has  2  -  7447  drivers  and  2-14  pin 

WVV  sockets  plus  2  small  lamps  Used  in 

word  processors. 


EACH 


*••*•*•■••••••*•••*«  •  »  •  *  *  7 • 

•  ••****•«•  ••■•  •  •*•*••*•••.*. 

C************     •••■•■**•     ■»■■■     a* 

MYLAR  CAPS 

DIPPED.  RADIAL  LEADS 
.1MFD        250WVDC 

10%  TOLERANCE 

NEW!        10  FOR  $1 


■  -  ■ 


♦*»i 


POWER  SUPPLY  TRANSFORMER  #2 


PRIMARY;  115  VAC         60HZ 
SECONDARY  #1:  24  VAC  AT  1.5  AMPS 

SECONDARY  #2:  20  VAC  C.T.  AT  1.5  AMPS 


BRAND  NEW!!! 


$395 


EACH 


PART  #  640003 


HEATSINK 


BLACK  ANODIZED  ALUMINUM. 

DRILLED  FOR  ONE  TO-3  CASE. 

HEAVY  DUTY.  PERFECT  FOR  LM309K  OR  POWER 

TRANSISTORS. 


$1.59 


each 


4  FOR  $5 


VECO  PRECISION  THERMISTORS 

GLASS  BULB  TYPE.  SUPER  SMALL.  VECO  #41 A72  8.2K  OHMS  AT 
ROOM  TEMP.  VERY  SENSITIVE. 

$3  VALUE! 
75C  each  3  FOR  $2 


INDIVIDUALLY  PACKED  \H  PLASTIC  VIALS 


WESTON 
BIG— SCALE  PANEL  METER 

Super  precision,  originally  used  in  Police 
Radar.  0  - 1  MA  Movement  Scale  Reads  0 
To  100.  Originally  cost  $46.71  each.  Very 
Limited  Stock. 


PRECISION  OPTICS 

31.5  POWER  f:2.8 
THREADED  MOUNT 

$4  95 

I  each 

ORIG.  COST  $16 

These  were  used  in  MICRO-FILM 
equipment.  Perfect  for  experiments. 
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MIRRORED  SCALE! 


BRAND 
NEW! 


PLASTIC  LENS 

High  Power.  3/4"  Sq. 
Perfectjor  experiments. 

8  FOR  $1 


BRAND  NEW! 


I.F.  TRANSFORMERS  —  VARIABLE  INDUCTORS 


YOUR  CHOICE 


We  bought  a  load  from  a  very  large  manufacturer  of  COM.  gear! 

Please  order  by  part  #. 

#5009-011:     .7  TO  1.3  UH  VARIABLE  INDUCTOR  (C.T.) 

#5006-008:     455  KHZ  IF  TRANSFORMER 

#5015-009.     27  MHZ  RF  TRANSFORMER  (C.T.  PR  I.) 

#5015-007:     4.3  MHZ  IF  TRANSFORMER 


* 
■ 
* 

■ 

i 
< 
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6  FOR  $1 


MICROMINI-SIZE 


NOTE:  The  5009-011  Variable  Inductor  can  also  be  used  as  a  10.7  MHZ  I.F.  by  using  a  240  PF  CAPACITOR 


•  ••*. 

•  ••* 


Digital  Research  Corporation0 

w  IOP  TEXAS!  r 

P.  O.  BOX  401247  •  GARLAND.  TEXAS  75040  •  (2141  271  2461 


SEE  OPPOSITE  PAGE  FOR  TERMS 
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KIT  FEATURES: 


16K  E-PROM  CARD 

IMAGINE  HAVING  16K  OF  SOFTWARE  ON  LINE  AT  ALL 

S-100  llmsal/Altairl  Buss  Compatfcle! 


1.  Double  sided  PC  board  with  soidei 
mask  and  silk  screen  and  gold  pitted 
contact  fingers. 

2    Selectable  wan  states. 

3.  All    address    lines    &    data    lines    buf 
fared! 

4.  All  sockets  included. 

5.  On  card  regulators. 

KIT  INCLUDES  ALL  PARTS  AND 
SOCKETS  (except  2708s)  Add  S25.  for 
assembled  and  tested. 


PRICE  CUT! 


$57.50  kit 


SPECIAL  OFFER: 


WAS  $69.95 


Our      2708?      (45QNS)      an? 
when  purchased  with  above  Int. 


S8.95 


1A 


Sta^ 


f 


KIT  FEATURES: 


ADD 

$20  FOR 

250  MS 


1.  Doubled    sided    PC    Board    with    solder 
mask    and     silk     screen     layout.     Gold 


Slated  contact  fingers. 
,11  sockets  included. 


3.  Fully     buffered     on     all    address    and 
data  linn. 

4.  Phantom      is     jumper      selectable      to 
pin  67. 

5.  FOUR     7805     regulators    are    provided 

°" e-rf-  (450NS* 


BK  LOW  POWER  RAM  KIT-S149.00 


S-100  (Imsai/Artair)  Buss  Compatible!  2  kits  for  $279 

Fully  Assembled  &  Burned  In 

Si  79.00 

Blank  PC  Board  w/  Documentation 

$29.95 

Low  Profile  Socket  Set    ...  .  13.50 

Support  IC's  (TTL  &  Regulator*) 

$9.75 

Bypass  CAP's  {Disc  &  Tantalums) 

$4.50 


U5ES21L02  RAMS! 


MOTOROLA  QUAD  OP  -  AMP 

MC  S401     PIN  FOfl  PIN  SUB 

FOR  POPULAR  LM  3900 


3  FOR  SI 


ALARM  CLOCK  CHIP 

N.S.  MM5375AA,  Six  Digits 

With  full  Data  New! 

$2.49  each 


MOTOROLA  7805R  VOLTAGE  REGULATOR 
Same  as  standard  7805  except  750  MA  output, 
TO-220.  5VDC  output. 

44c  each  or  10  for  $3,95 


FULL  WAVE  BRIDGE 

4  AMP.  200  PiV. 
69C         10  FOR  $5.75 


NOT  ASSOCIATED  WITH  DIGITAL 
RESEARCH  Of  CALIFORNIA,  THE 
SUPPLIERS  OF  CPM  SOFTWARE. 


450  NS!  2708  E  PRO  WIS 

Now  full  speed!  Prime  new  units  from  a  major  U.S.  Mfg. 450  N.S, 
Access  time.  1  K  *  8.  Equiv.  to  4-1 702  A's  in  one  package. 


$15.75  ea. 

PRICE  CUT 


$9 


95 


SALE!    16K  DYNAMIC  RAM  CHIP 

16KX  1  Bits.  16  Pin  Package.  Same  as  MOSTEK  41 16-4.  250  NS  access.  410  NS 
cycle  time.  Our  best  price  yet  for  this  state  of  the  art  RAM.  32K  and  64K  RAM 
boards  using  this  chip  are  readily  available.  These  are  new,  fully  guaranteed 
devices  by  a  major  mfg*  r*\w%   tm 

VERY  LIMITED  STOCK!  $17»5   EACH  Q   FOR   $129 


4K  STATIC  RAM'S 

2114.  The  new  industry 
standard.  Arranged  as  IK 
x4.  Equivalent  to  4-21 
L02's  in  1  package!  18 
pin  DIP,  2  chips  give  1Kx8, 

2/$19      8  FOR  69.95 


OPCOA  LED  READOUT 

SLA-1,  Common  Anode, 
.33  inch  character  size. 
The  original  high  efficiency 
LED  display.  75c  ea. 

4  FOR  $2,50 


Z-80  PROGRAMMING  MANUAL 

By  MOSTEK,  or  ZILOG.  The  most  detailed  explanation 

ever  on  the  working  of  the  Z-80  CPU  CHIPS  At  least  one 
full  page  on  each  ot  the  158  Z-80  instructions.  A  MUST 
reference  manual  for  any  user  of  the  Z-80.  300  pages.  Just 
off  the  press.  $12.95 


NATIONAL  SEMICONDUCTOR 

JUMBO  CLOCK  MODULE 


MA1O08A 
BRAttQ  NEW! 


ASSEMBLED'  NOT  A  KIT* 

ZULU  VtftSlOW 

hfr*  *«v         ■    '       motfijt*  <■  Mat* 
-MA  10080  -  t»&5 


PERFECt  FOB  USE 
WITH  A  TlMESASE 


FE  A I  LURES 

•  FOUR  JU mi,..       ihltH  l|(J  DISPLA VS 

•  r„>  MR  RTAL    TlMf  MJfiWAP 

•  2*  Hfl  ALAHU  5JC**I*L  OUTPUT 

•  UOHHHJ  QPfHAna-, 

•  fDORiOHrMESSCCPfrMX 
■  PQWFfl  i  Aiiunr  INDICATOR 

•  ttfEPft&NOOft    MMLHii 
-   UiflECI  LiDDfll^t  (LO*«'i. 

COMPARE  AT  UP  TO  TWICE 
OUR  PRICE! 


MANUFACTURERS  CL05EQUT' 


Digital  Research  Corporation 

^^  I  OF  TEXAS! 

P.  O,  BOX  401247  •  GARLAND,  TEXAS  75040  *  1214)  271  2461 


SALE! 

1N4146  DIODES.  SILICON 

Same  as  1IM914.  New, 

factory  prime,  Full  Leads. 

100  FOR  $2 

1000  FOR  SI 7.50 


REAL  TIME 
Computer  Clock  Chip 

N.S.  MM531  3  ♦  Features 
BOTH   7    segment   and 
BCO   outputs,    28    Pin 
DIP.        $4.95  with  Data 


MICRO-MINI  TOGGLE  SWITCH 


99C 

EACH 


SPOT      By     RAYTHEON 
MADE  IN  USA*  WITH  HDWR 

6  FOR  $5 


TEH  MS:  Add  30«  postage,  we  pay  batance.  Orders  under 
$15  add  75C  handling.  No  COD  We  accept  Visa,  Master- 
charge,  and  American  Express  cards  Tex,  Res.  add  5%  Tax 
Foreign  orders  (except  Canada)  add  20%  P  &  H.  90  Day 
Money  Back  Guarantee  on  all  items 
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IF  &0O  &&?*  Stf-Po 

We  introduced  our  TRS-8Q  Conversion  KH  so  that  anybody  could 
upgrade  their  4K  machine  to  a  16K  machine.  But  apparently,  that's 
not  all  our  kit  can  do  (which  might  explain  why  it's  selling  so  well). 
One  user  wrote  to  say  that  our  conversion  chip  set  not  only  works 
in  the  mainframe,  but  also  works  with  the  memory  expansion 
module  offered  by  Radio  Shack  . . .  and  that  he  is  currently  running 
32K  of  memory  in  his  TRS-80.  Some  dealers  have  also  mentioned 
using  these  chips  to  expand  APPLEs. 

No  matter  what  you  use  it  for,  our  conversion  kit  comes  with 
eight  uPD4t6  16K  RAMs,  DIP  shunts,  and  full  instructions.  We 
back  up  our  parts  with  a  1  year  warranty. 


Single  kit  price  Is  $190,  or  lake  advantage  of  our 
11  Memory  Expansion  Special1':   3  kits  for  $540. 


r 


n 


-fm  /s  fw  -Besrfcw 

E  co  nor  a  m^  memories  are  known  throughout  the  Industry  tor 
reliability  and  the  ability  to  mate  with  all  S-100  buss 
mainframes .  . ,  and  they're  Ihe  boards  to  use  in  your  computer. 
We  offer  fully  static  design,  full  buffering,  high  speed/low  power 
parts,  intelligent  n  echanical  design,  and  an  enviable  reputation 
for  quality. 

Following  are  our  two  latest  boards.  These  are  available  in  3 
forms;  unkit  (with  sockets  and  bypass  caps  pre-soldered  in  place), 
assembled  and  tested,  and  qualified  under  the  Certified  Systems 
Components  program.  CSC  boards  are  assembled,  tested, 
guaranteed  to  run  at  4  YAHzr  burned  in  for  200  hours,  and  serial 
numbered.  We  exchange  (not  repair)  the  board  if  failure  occurs 
within  one  year  of  invoice  date, 


Finally  . . .  here  is  a  clock  that  is  simple  to  build,  good  looking, 
and  at  our  price.  Inexpensive.  Needs  only  12V  DC  and  3  time- 
setting  switches  for  operation  in  boat,  truck,  van,  car,  or  home.  Ex- 
cellent as  a  gift  item  for  non-eleclrontcally  oriented  friends  who'd 
like  a  digital  timepiece  in  their  vehicle. 

Features  4  digit,  0.3*  green  flourescent  display  with  blinking 
colon.  When  wired  in  car,  display  turns  off  when  ignition  is  off.  Ac- 
curate to  ±  Vz  second  per  day  thanks  to  built-in  crystal  timebase. 

If  you've  been  looking  for  a  beautiful  clock  that  won't  set  you 
back  a  lot  of  money,  here  you  go. 

Want  to  sav©  more?  Order  3  kits  for  $46. 


/Z  V  ?4  so/Pty/r/T 


$44.50  plus  shipping 
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16K  ECONORAM  IV 


$279  unkit 


(Assm  $314,  CSC  $414)  Current  under  2000  mA;  manual 
write  protect  for  4K  blocks;  use  with  or  without  phantom  line.  Ex- 
cellent where  you  need  a  big  chunk  of  cost-effective  memory 


24K  ECONORAM  VII 


-v 


.$445  unkit 


(Assm  $485,  CSC  $605)  Our  top  of  the  line,  full  feature 
memory  draws  under  2000  mA  current.  Configured  as  two  4K  and 
two  8K  blocks,  with  independent  write  protect  for  each  block;  use 
with  or  without  phantom  lines;  and  has  provisions  for  two  unused 
qualifiers, 


Handles  12A  peaks  with  50%  duty  cycle.  Ideal  for  powering 
automotive  tape  players*  12V  televisions,  car  CB  rigs,  and  similar 
devices  in  the  home.  Features  0.05V  regulation,  adjustable  output 
n-14Vt  crowbar  overvoltage  protection,  short  protection,  current 
limiting,  custom  wound  transformer,  and  easy  assembly.  Less 
case  and  hardware, 

■■■■■■■■■■■■■■■■■■■■■■■■■■■MHIUM^ 

RF  7*>?//.s/S7-a*s     ] 

#2NRF1  2  GHz  power  transistor.  Pd  max  3.5W,  Pout  minimum 
LOW,  Pin  310  mW,  efficiency  30%.  Similar  lo  RCA  2N5470.  S4,9S 

*2NRF2  2  GHz  power  transistor.  Pd  max  8.7W,  Pout  min  2.5W, 
Pin  300  mW,  efficiency  33%.  Similar  to  RCA  TA8407.  $5.95 

#2NRF3  2  GHz  power  transistor.  Pd  max  21W,  Pout  min  5.5W, 
Pin  1.25W,  efficiency  33%.  Similar  to  RCA  2N6269.  S6.95 

#2NRF4  2GMz  power  transistor,  Pd  max  29W\  Poul  min  7.5W, 
Pin  1.5W,  efficiency  33%.  Factory  selected  prime  2N6269  $7.H 


BILL  GODBOUT  ELECTRONICS 
BG0C  2355,  OAKLAND  AIRPORT,  CA  94614 


G4 


TERMS:  Add  II  to  orders  under  515.  Cal  res  add  (ax.  Please  allow  up  to  5% 
lor  shipping;  excess  refunded-  COO  orders  accepted  with  street  address  For 
UPS.  For  VISA*  fMastercharge"  orders  ($15  min)  call  our  24  hour  order  desk 
at  (415*  562-0636. 


304 


7400  TTL 


5*7404* 
5*7405*1 

5*7405* 


gum  m 

SM74iQiy 

,'4  "J  >   ■') 

9*74  IM 

•Jf "-  ■  "s 

1*7420* 
s*74bi* 

ft 'fit* 

SH7427N 

•tM30* 
PI743?* 

*,N7439* 
SK7440* 

5*74*?* 

SH7«MN 

5*744** 

«7*47V 

>*:«** 

5*7459* 
1*7454*. 

S*T4i3M 
SM745J* 
'A  MSB 

It* 


if 

1! 
II 
II 

T* 
JD 
» 
21 
S 

N 
i| 

» 

« 
ft 
ft 

ft 

14 

n 
it 

ft 

» 

ft 

tt 

jo 
« 
ft 
ft 
n 
a 


ft 
ft 

ft 

•ft 

tt 

ft 

J* 

ft 
7i 

n 


WHTZU 

wrim 
SMf<r«r 

SftKTVr 
Saftft* 

s*r47s* 


S*M**i 
5V4B* 


5*7493* 
S*?4*4* 

WJflfi* 

SiMitt*/- 

'.      ""•. 

5H.'4]DBl 

5*ft 

StfNifl* 

MMnan 

S*74lft* 
5*-'ltiW 
SlP4!37* 
SWUM 

attune 

9(74(42* 
W4144* 

SftftMl* 

SHUT)* 
5*^4134* 
S*74  152* 

.'.*■  — 

mt-d  WJJtr 


21 
» 

» 

tt 

» 

tt 
» 

i  n 

45 

■ 

4J 

a 

u 

itt 

II 
& 

9 


II 
4? 

« 

b 

71 
2-tt 
?» 

re 
i« 

f  21 
tt 
51 

M 
» 

ft 

71 

64 

75% 


*!H? 


SWifM 
5**4*1* 

5*74*81 

5*H  i  61* 
iNJlg** 

SKftlttft 

a  wb* 
5*74 i?z* 
svi'TS* 
sunirm 

5*74175* 
9f?41ft* 

5*741  f?* 

sM'nm 
>»J-*I10* 

5*74111* 

SW-4J43I 

5*74114* 

9171  lfc* 

WttflM 

5!r41ttH 
ftTlftD* 

9r?41«* 
»Pi  itt* 

S*7H14* 
5*74116* 

srr4i«m 

OTffOO* 

SH743SIH 
5*74171* 
SW747B3* 
Hf?«t4N 


■ 

;;: 

N 

H 
I 25 

|S 
'4? 

i  a 


71 

rs 

ft 

i  » 

> « 

ft 
195 
IB 
Itt 
3» 
1  25 
t  » 

a 

.-9 


Ml  MB?* 
5*r7ij6» 

'..N7<7«* 


CD400Q 


guv 

CMXB 
t    BBtfl 

qwon 

C04&14 
tSW* 
OMOlE 
BM017 
COfOif 
dura 

BBB 
£04021 

OHDEJ 

ctms3 

HMCM 


— 


n 

n 
n 

M 
131 
*  If 

*9 

t  Tft 

1  1» 

in 

nt 

n 

ji 

B 

223 


C/MOS 


O>»M0 
OH99S 

CCM041 

l^1^4J 
WW- 
CD4W? 

cow? 


DMd 


7IC3- 

741311 
flCIl 

74Q0 

T4C3D 

"«*c 


mta 

LttlQQH 
LtOfrlH 

imoiot 

UUVH 
UtfWH 

Ltt5ff7C*(^ 
IU«W 

tKMICK 

Ltcnn 

LM110OI 

LW31TH 
LVJII* 

Lviiigi 

imm 

iioa«>l 

1HBH-N 

LinwT-%  i 

LV314T-I 

lusbt-t; 

HDST-1J 
UWWTi» 

LNB741I 


• 

71 

tt 

a« 

tt 
tt 

4ft 

t  » 


smea 
EMM 


111 

49 

» 

t  id 

■  25 

tt 

tt 

ii 

l  71 

?» 

134 

tt 

*l 

171 

I  I? 

ttt 

*tt 

T49 

Tl 

M 


.  - ■  ■■ 

DM  I 

CtMOftl 
GOtttt 
SBttM 


UCl44tt 

KKT441D 
WT4411 
H&144H 

MCT44J] 

*J£t48tt 
UC14SB? 

UCT4M,' 
*114551 

-r  ■ 
LLU510 
COttTI 
C£W51i 
GW51I 
CIMSOT 

EXWSA 


73 

J* 

■  | 
13 
13 
» 

: « 

■I  f£ 

I  >r 

i  N 
il  tt 

tt 

-^  H 
190 

'  B 
Ztt 
Itt 
Itt 


74C0O 


~<eij 

74Ctt 

T«cior 

7»CTit 
I4C1J4 
7<CTST 

"-;■" 

74CT61 


3ft0 

7«f 

is 

2  90 
10S 

J.li 

13 

-1£L 


'4C»H 
NOB 

,-9:- 

(CUB 

t4Csa 

♦  :>-. 


m 
i  jfi 
?ft 
?  ft 

■  » 

Ktt 
11  « 

i» 


i  ft 
W 

73 

Itt 

■ 

» 
1tt 

Itt 

fa 

■  ri 

tt 

f  50 
130 
Itt 
1  K 
t» 
>» 
T» 
IB 

itt 
13 
115 
l» 
IB 
IB 
■  B 
:  B 
i  en 


LINEAR 


IU140T1 
UDttl  12 
UttttT-IS 
.vuOT-il 
LU0491.J4 


LVBTC* 

Lwtau 

LH377H 


yttti«i 

LftOGHt 

HBftfll 
tBTlH 


HESlt 


LKWR^ 

139 

1B3VE4 

ltt 

4.IOttH4 

»  34 

LWM»-« 

i-tt 

LM.MCR-'b 

Itt 

L«J4&1  H 

Itt 

LttWMZJ 

itt 

iMHffF-S 

i» 

NBfliTH 


UiBKILK 

iH7MH 
LW7D9A 
IH71M 
LW711H 

JttTiM 


t» 
I .» 
IS 

IS 

1ft 

'  tt 

1 1» 
IB 

i  H 

Itt 
tt 
1  ft 
I  ft 
Itt 

f  30 
itt 
14H 

ft  CD 
|0D 

IX 

31 
tt 

JrQfl 

40C 
I  ft 
Itt 
1  ft 
l» 
tt 

tun 

41 

» 
tt 

tt 

tt 
tt 

44 


J.M71K 


LM74M 

• 
lUTtti 

LMltttH 

LW13CQH 
LWT3B3H 
UtlJlW 

Liimnf 

LMM14M 

iV1*SBD*H 
MC14BHI 
UClttSf* 
Wtttt 
Lltl»$V 
UC17J1^CP 

uoasM 


tMftBII 
IMB54H 


unvsw 
ft4ncn 

fttttCH 
ft*ttft 


Pttllfl 

HCIIW 

DC  1 1  t- 


til 

IS 
H 
3S 

ft 

31 

H 
tt 

i  tl 

1  15 
« 

I.E 

1ft 

» 

1* 
t* 
B 
J  nl 
3M 
IB 

m 

i  tt 

» 

-3D 
K 
ft 

itt 
50 
» 
19 
tt 
tt 
?! 
BJ 


191 
itt 


.'*IM0 

tt 

74LS01 

23 

MJtt 

1 

74tS03 

| 

74i»* 

■ 

MLStt 

ji 

74j.5tt 

tt 

74LM& 

» 

U 

7411 

n 

74U1* 

« 

?***» 

it 

ms» 

Nwn 

» 

74LS2f 

ji 

741E2E 

21 

J*L»7 

ft 

fttsa 

It 

'4LS» 

23 

74LSS 

tt 

I4LSJ7 

U 

74LS40 

tt 

■4L54Z 

M 

J*LS*!T 

IB 

!  74LS00 

74LSS1 
7413* 
7Jl£» 

741S71 

?4LS74 
74U71 
F4tStt 

74L90 

74LSK 
?4tS« 
741SB 

MLStt 
J4LS11J 
TILStOI 
r4C£1tJ 

7*tsm 

NtSitt 


TTL. 


:.- 

23 
23 
tt 
tt 
«4 
M 

n 

B 
tt 
« 

tt 
tt 
ft 

S3 

35 
tt 
tt 
tt 
ft 


"*4S1S1 
741STM 

.T4iiiii> 

74LS1H 
741S56? 
74tftTft3 
74LSlft4 
74U1B 
741S  til 
74U190 
74LS191 


tt 

1  49 
I4f 
)» 

1  ft 
ft 

?  ft 
3tt 

itt 

■ 
tt 

B 

1  95 

■   | 
prdir 


741SMB 
74LSIQ 


B 
■ 


ft 
Ltt 


tt 

tt 


BUGB00K 


mm 


E17ttl*Ht 


tm  til  «g<  rh»i  *  n>  mr?  w  an. 

snoBliBt  gtiM   its  IK«.  ffim   fean  *u*n.  mdP- 
IIS S^kH  MM^UIiMu 


■  H  ■ 

iHlviu  htwin  flUi  H'lrnii  ft    ■«  t«W  mcfawrnpkMT  llJtu  ajwri 


TME  SU  TWO  AmJClTBH 

*i  t*am*t1  m.  Iff  iib  vim 

IH^tflittk* 


tttt 


l^B 


fumucrairs  hmuaj. 

P   IF ydW  p  *,#>     I  4  Mi    H 


— — =    iyu»agi 

Vljh  in'li^?!  T  -^    E«0""",ni  w  flola  ctKhimci    WKA  rtWHWVUHr  pvfrjmmiig  mil 


OF  W ttUHUU.       IflMwvflM 

<  *  mW 

•i  Or. 


itTiif »B 


■   li^Pt    >—  2.1 


m~~ 


^ni  wt^-Mww 


tisc 


9Mti  Ht.*0900*     •»■>  flipindid  Mirova 

U;*"r  drwn  Kirai^t  <iMvil>in  i-3r-  li'.i 


fon  BisiTtt.  aocti  n 


Itt 
ion    iw 

tQtt 


M 

Qnm 

HHam 

m 


f.ti 

411 


4?; 
ill 

1.11 


DISCRETE  LEOS 


IB    ** 
HC5M     fltt  SSI 

KC5»       &W» 

XCSKj     rtti-  4^1 

toft    a*  tv 


m  Hi* 
KCHfr      RHl 
HCBA 
IQtt 


XC1II 

ttril 

S,ti 
KI0-S8 

a- 
in 


.itt  t't 

WW     flBti     5  tt 
171  dii 

MVia       ftrt      *rlT 

,  ■  .  *  i  ti 

:  hbcj 

1       '  .  ■  .i  ■  * 


DISPLAY  LEDS 


MM  T 
M4H  1 

VAN) 

Ml  My  I 
Y.*,S  V 

**4n  n 

BW 

BAM  M 
UAftH 

Wii-4  BJ 


gwtwltttd-v! 

SMMH  CBttjB  "'- 


m 

170 

idc 

i» 

917 
300 


nFf 


CMDtKirv  ■kvdt-iettit 


MM4fi1Cl    Cardan  AxoW-CTngr 
KM  4*40     l>TV*Wn  Clt^MHirir^e 

«M*-iQ   CvwnBe  «fKf»  rnj  -  ' 
UM  i"» 

Utt  4f  1ft 

U4H  w '0  Common  MM  w^r  0  G 
»J0    -j.-nmon  AnM»  B*4n0t 
Mrtt  Cimawni  C4V««|-«f l#«l -0  0 

V A"y  «f0  Caiww  C4AaMk-owq^  -  I 

U4*y  eaw 


ttft 

300 
MB 
Jtt 
JDG 
« 

wo 

4W 

*>: 

aj| 

400 

81 
MO 
560 
SB 


4*5 

2S 

i  tt 

>75 

IB 

tt 

IB 

tt 

W 


tt 
n 
H 
tt 

» 

BJ 
tt 
ft! 

i 


liMfftt 

M*hf730 

tifcNJjra; 

UMlfftO 

DUB 

01797 

DL'tt 

DL741 
DLftO 

OLAia 
noft 

«H03UI 
*ttHOI 

FID407 

sott-rtts 

SDttTSr 
SM  73ft4 

tt-w 


flKJIMTY 

Ctmwt  4nxn  ne  0  0 
tommyi  Anadt -.ltd  "' 
Jiirtinnnt  CtttWU-mf-O  0 
f  imimim  f  MUfflr  "^T  :  I 


pn 


•tt  tt 

SCO  91 

HO  tt 

SiO  tt 

ttt  tt 


Cdmnvn  CttBdt 
Common  Cittodt  fej 
4na»^aa 


■1 


-en  C4rtiofl»  fm 
Ctinmoii  C'tttfEHtt  f«C 


4  t  7  501   PiflM  R'H&P 
4  iT5o.   Qqit-LHDP 
pwtfFV(p  <And*<  i -it 
«  ♦  '  54J»   0i|tf- 


ttft 

100 

:iDd 
■fl 
BH 
«tt 
« 
Bt 
eqD 
no 
no 
ivi 

M» 

fiW 
BOO 
HO 


|3Jt 
ftft 

91 

I  ft 

'  4* 

I  4 
14* 

t  B 

« 
ft 
tt 
fl 

II  M 
19B 
tttt 

:r  ■ 


RCA  LINEAR 


CA3tm 
CA2Q23 
€A303i 
CA3039 

CASQ4& 

CA3060 
CA30BI 


2.t& 

:  ^^ 

t  35 

1  3D 

123 

2.00 


CA30e3 
CA30S6 

CA3130 
CA3U0 

CA3160 
CA3401 
CA36Q0 


2  00 
1  M 

BS 

3  75 

1  39 
t  25 
1  25 

IE 


CALCULATOR  CHIPS 
AND  DRIVER 

£  5  00 

295 

BBS  F»  t  -tt 

warn  2» 

DVIM4  3  00 

DtJMtS  I  Oft 


soao 


CLOCK  CHIPS 


M¥53» 
1MC&3H 
IBSIU 

Btt  M 
WWW* 
VMW1I 
IfWSttl 
HittMl 

BB 


son 

L 


JC  SOLO E«T All  —  LOW  PROFILE  fTlN|  SOCKETS 


it  pi  LP 
ftjpftLP 

ftjwLP 
20  J*  LP 

I4e»5i 

TfiOM^T 

Hew  5T 

•  vm  SG 

14piSfj 
KinSfi 
1l*wSfi 

■  pi  WW 
TO  pn  WW 
14  pi' 

BfWW 


t-24 
til 

tt 

22 
ft 
34 

ft  27 

30 
tt 
41 

ttt 
tt 

.31 
-S3 

*40 

**. 

M 

43 

"i 


tt-tt 

11 

tt 

-11 

n 


s 

3* 

45 

IT 
tt 
tt 
47 

31 
41 
tt 
41 


H  100 
15 
tl 
» 
77 
30 

H 
ft 
tt 
41 


tt 
tt 
33 
43 

li 

n 
v 

_ 


UBlLf 
2*  tm  LP 
SBBLf 
ttiMLP 
SOLDEHTJUL  STANOAftOjnNI  «  inn  LP 

1ft  0*i  ST 
31  pi  ST 

tttttn 

SOLD  EMAIL  STANDAHD  (COLD) 

M  ftt:Sti 

ttpiise 

XpiSS 

ttpjSS 


t-74 
1  IT 
tt 
45 
tt 
63 

I    tt 
I  K 

Ttt 


I    70 

I  ia 
I  ft 
i  ft 


WIRE  WRAP  SOCKETS 

|G0LL1>  LEVEL  "3 


n  phi  ww  i  e 

24  inn  WW  i  .05 
211pm  WW  I  U 
Spiff*  19 
1  ft 


2S-I9 

tt 

44 
tt 

6J 

10 

itt 

Itt 


«3 

1D0 
140 

1.B 


1.2S 
Itt 
Itt 


50  100 

tt 
» 
tt 
U 
II 

•I 
1  tJ 

Itt 

If 

tt 
Itt 

14 

.ft 
.tt 

■  TQ 
Itt 
1.4* 


50  PCS   RESISTOR  ASSORTMENTS     $1 .75    ?ER  ASST 


ASST  1 
ASST.  2 
ASST.  3 
ASST  4 
ASST  & 
ASST,  6 
ASST    ' 

ASST   8R 


IB 

itt 

Id 
3  u 


IQ 


ti  q»w     ?^  cww 
i.rc*m      U(M4B 


■ 
- 


t*  ctwi 

■     'X«l 

1  ^ 


l(B9* 

rftCNir 
Itt 


ftt** 
BO  :  MM 

3M 
1PO> 


4*1 

ttfOMI 

■ 

(ft 

ttt 

*7% 

[3*1 

DCfc 

•    * 


lyj  iUTt  5%       B  Ptl 


1,4  URTf  VS       Mm 


i/4  W»TT  Y 


bfll  PCS 


t  i  mrr  i*»     n  pci 


I'liiTIS*.        WPCS 


u  «n  y.      wra 


■  BJ 


la  "V  "V  4  711  t/i  W4T1  Vim        tt^S 

includes Resisrof  Assortments  1  -7(350 PCS.)       S9»95  ea. 


S&.00  Mnnmum  Ofriir  -  U.S.  Fundi  Only 
Calif □  in >«  Rewdenii  -  Add  fi%  S'ln  Tan 


Sp«  Shetts — ?SC 

1571  A  CftUloij  Av*il*Bltj — Stud  4lc  stamp 


ittB*$ 


ameco 


ELECTRONICS 


i-rf  iJJil*  IjLirtTttjVJt": 


JI 


PHONE 
ORDERS 

WELCOME 
(4tB)  592-BD97 


MAIL  ORDER  ELECTRONICS  -  WORLDWIDE 
1021  HOWARD  AVENUE,  SAN  CARLOS,  C  A  94070 
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4024  J 5 

4025  .20 

4026  1-95 

4027  .35 

4028  .75 
4030  .35 

4033  1 .50 

4034  2.45 

4035  .75 

4040  .75 

4041  .69 

4042  .65 

4043  .50 

4044  .65 
4046  1.25 

4049  .45 

4050  .45 
4066  .55 

4069/74  C04  .25 

4071  .25 

4081  .30 

4082  ,30 
MC 14409  14,50 
MC 14419  4.85 

451 1  .95 

74C1 51  1 .90 


SOCKETS/BRIDGES 


8*pin 
14-pin 
1 6-pin 
18-pin 
22-pin 
24- pin 
28  pin 
40-pin 


pcb 
pcb 
pcb 
pcb 
pcb 
pcb 
pcb 
pcb 


Mo  lex  pins    .01 

2  Amp  Bridge 
25  Amp  Bridge 


.20       ww  .35 

,20       ww  ,40 

.20       ww  .40 

.25       ww  .75 

.35       ww  .95 

.35       ww  .95 

.45       ww  1 .25 

.50       ww  1 .25 

To-3  Sockets  ,25 

100-prv  .95 

200^prv  1.95 


TRANSISTORS,  LEDS,  etc. 

2N2222  NPN    (2N2222  Plastic  .10) 

2N2907  PNP 

2N3906  PNP    (Plastic  -  Unmarked) 

2N3904  NPN   (Plastic  -  Unmarked) 

2N3054  NPN 

2N3055  NPN      15A    60v 

T1P125  PNP       Darlington 

LED  Green,  Red,  Dear,  Yellow 


D.L.747 
MAN72 
MAN3610 
MAN82A 

MAN74A 
FND359 


7  seg  5/8"  High  corn-anode 
7  seg  convanode  (Red) 
7  seg  convanode  (Orange) 
7  seg  com-anode  (Yellow) 
7  seg  com*cat!x>de  (Red) 
7  seg  convcathode  (Red) 


,15 
♦15 

.10 
,10 

.35 
.60 
.35 
.15 

1.95 
1.25 
1,25 

1.25 

1.50 
1.25 


7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 

7420 

7426 

7427 

7430 

7432 

7437 

7438 

7440 

7441 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 

7460 

7470 

7472 


9000  SERIES 

9301        .85        95H03  1.10 

9309       .35       9601  .20 

9322       .65       9602  .45 


MICRO'S,  RAMS,  CPU'S, 
E-PROMS 

74S188         100         8214  3.35 

1702A  4,50         B224  3.25 

MM5314        100  8228  6.00 

MM5316        3.50         8251  8.50 

21021  1,45         8255  8.50 

2102L-1         1.75         8TT3  1.50 

2114  9.50         8T23  1,50 

TR1602B       3J5         8T24  2.00 

TMS4044-    9.95         8T97  1,00 


8080 

8212 


2107B-4  4.95 
2708        3.50 

Z80PIO    8.50 


.10 

.15 
.15 

.16 
.10 

.25 
,55 
.15 
.15 
,15 
.25 
.25 
.25 
.75 
.25 
.40 
.15 
.25 
.25 
.15 
,20 
,20 
.20 
,20 
1.15 
.45 
,45 
.45 
,65 
,70 
.70 
.50 
,25 
,25 
.20 
,25 
.40 
.45 
.40 


7473 

7474 

7475 

7476 

7480 

7481 

7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

74100 

74107 

74121 

74122 

74123 

74125 

74126 

74132 

74141 

74150 

74151 

74153 

74154 

74156 

74157 

74161 

74163 

74164 

74165 

74166 

74175 


.25 
.30 
.35 

.40 
.55 
,75 

,75 

.25 
1.05 
,45 
,70 
.45 
,35 
,75 
.60 
.80 
1.15 
,25 
,35 
,55 

.45 
.35 
.75 
.90 
,B5 
.65 
.75 

ii/w 

.70 
.65 
,55 
.85 
.60 
1.10 
1.25 
.80 


-  T 
74176 
741 80 
74181 
74182 
74 1 90 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74221 
74367 

751 08A 
75491 

75492 


74HO0 

74H01 

74H04 

74H05 

74H08 

74H10 

74H11 

74H15 

74H20 

74H21 

74H22 

74H30 

74H40 

74H50 

74H51 

74H52 

74  H  53  J 

74H55 


L 

.85 
.55 

2.25 

.75 

1.25 

.95 
,75 

.85 
.95 
.95 

.95 
1.45 
1.00 

.75 

.35 
,50 

.50 


.15 
,20 
,20 
,20 
,35 
.35 
.25 
,45 
.25 
.25 
,40 
.20 
.25 
.25 
,25 
.16 
,25 
.20 


74H72 
74H101 

74H103 
74H106 

74  LOO 
74L02 
74L03 
74L04 
74L10 
74L20 
74L30 
74L47 
74L51 
74L55 
74L72 
74L73 
74L74 
74L75 
74L93 
74  LI  23 

74S00 
74S02 
74S03 

74S04 

74S05 

74S08 

74S10 

74S11 

74S20 

74S40 

74S50 

74S51 

74S64 

74574 

74S112 

74S114 


.35 

,75 
.56 
.95 

.25 
,20 

,25 
.30 
.20 
.35 
.45 
1.95 
.45 
.65 
.45 
.40 
.45 
.55 

.85 

.35 
.35 
.25 
•25 
.35 
.35 
.35 
.35 
.25 
,20 
.20 
.25 
.15 
.35 
,60 
.65 


74S133 
74S1 40 
74S151 
74S153 
74S157 
74S158 
74S194 


.40 
.55 
,30 
.35 
.75 
.30 
1.05 


74S257i8l23J  1.05 


74LSO0 

74LS01 

74LS02 

74LS04 

74LS05 

74LS08 

74LS09 

74  LSI  0 

74LS11 

74LS20 

74LS21 

74LS22 

74LS32 

74LS37 

74LS38 

74LS40 
74LS42 
74LS51 
74LS74 
74LS86 
74  LS90 
74LS93 
74  LSI 07 
74  LSI  23 
74  LSI  51 
74  LSI  53 
74  LSI  57 
74LS164 
74  LSI  93 
74LS367 
74LS368 


.20 
.20 
,20 
.20 
,25 
.25 
.25 
.25 
.25 
.20 
.25 
.25 
,25 
.25 
.35 
,30 
.65 
.36 
.35 
.35 

.55 
.40 

1,00 
,75 
.75 
,75 

1,00 
.95 
.75 
.65 


MCT2                  ,95 

LINEARS 

REGULATORS,  etc. 

8038                  3.95        I 

LM320T5 

1 .65 

LM340K15        1.25 

LM  72o 

.40 

LM201                 J5 

LM320T12 

1.65 

LM340K18        1.25 

LM725N 

2.50 

LM301                 ,45 

LM320T15 

1.65 

LM340K24        1.25 

LM739 

1.50 

LM308  (Mini*       .95 

LM324N 

1,25 

78  LOS                  .75 

LM74KS-14L25 

LM309H              ,65 

LM339 

.75 

78L12                 .75 

LM747 

1.10 

LM309K  [ 34ok~5*85 

7805  (340T5) 

.95 

78L15                  .75 

LM  1 307 

1,25 

LM310                 .85 

LM340T12 

.95 

78M05                  .75 

LM1458 

.65 

LM311D(Mmn     .75 

LM340T15 

,95 

LM373              2.95 

LM39O0 

.50 

LM3l8(Mlni)      1.75 

LM340T18 

.95 

LM380(8-i4PiN>.95 

LM75451 

.65 

LWI320K  5(7905)1, 65 

LM340T24 

.95 

LM709(s,i4PiN).25 

NE555 

35 

LM320K12        1.65 

LM340K12 

1.25 

LM71 1                 .45 

NE556 
NE565 

.85 

.95 

INTEGRATI 

ED  CIRCUITS  UNLIMITED  » 

NE566 
NE567 

1.25 
.95 

7889  Clairemont  Mesa  Boulevard,  San  Diego,  California  92111 

(714)  278-4394  (Calif.  Res  J 

All  orders  shipped  prepaid  No  minimum 

Open  accounts  invited  COD  orders  accepted 

Discounts  available  at  OEM  Quantities       California  Residents  add  6%  Sales  Tax 
All  IC's  Prime/Guaranteed.  AM  orders  shipped  same  day  received. 


SPECIAL 
DISCOUNTS 

Total  Order       Dedw 

S35  -  S99  10% 

$100 -$300  15* 

S301  -$1000 


24  Hour  Toll  Free  Phone  1-800*854-2211 


American  Express  /  Bank  America  rd  /  Visa  /  Master  Charge 


REBELLION 

WE'RE  FIGHTING  BACK   INFLATION  WITH   THIS  EXCLUSIVE   t£  SALE 

BUY    I    AT  SALE    PRICE,  GET  2ND    FOR    IC   MORE*!* 


LEO 

WATCH  GUTS 

'1.95 


Fprlorj    "loi-or •UH#i.r'   D*  l&ii    mar*  ■    Wh«   tne**<    A  otur* 
dlgUa)  r«thnic]|ifl|   bar.mn     tit*  <orrpl*l«  full   in  thai*    Nhl* 

iisck  Em  iHEt  lo*i»o**ii*  s**«d   iij»n«iM>i   hours  miN'jriv 

SfCBNDS       IIQMTH.      A      D4TC       S»r*>.     n»     iooeo. 
Cot-  Ho,  1*9247  Wl    *o*- 


r 


\- 


PARTS  &  SEMT'ONE  CENTERS" 


PS$39tt 


«£   J:??^11  FLUORESCENT 
"•"   CALCULATOR  GAMBLE- 

.te*1(iu.r.-1..,..v,>,      ,.„„,, ^ 


$5.95 


PARTS 

ALONE 

ARE 

WORTH 

MORE 

THAN 

PRICE! 


Dcoc'ipOon  fOn**'  ttCit  Ho.  in 


I 


0 

Q 

a 
D 

a 

V, 

n 

0 

b 
q 
n 
o 
B 
ti 
c 
D 
B 
D 

a 

Q 

:: 
0 
i. 
O 
Q 
Q 
B 
r 
o 
£3 

q 
b 

c 
19 

:: 
b 
a 

- 


o 

P 
c 
a 

D 
D 

a 

c 
D 
Q 
D 

J 

a 

c 
D 

n 
□ 
a 

D 
D 

C 

d 

D 

□ 

D 
D 
□ 


l-40CHANHtL  tl  SlLECTOI*.  -   knot,  tor  PLL  circoHi  I'lASOAH 1.06 

1-23  CHAHREL  CI  SELECTOR,  o/bitob.  lor  PLL  A  itil  l**A5044| . . 1.00 

15  -POP    QFTMUl  LENSES,  piiHtHni,  I"  did,  »l**1ic  ('UHU|„  ,„„ .14t 

JO-IC  "DICt".  mier**i*«(*  tfreuJti.  liHk«  thoorfr  [*  OAAOAB), ..  . ... M   LIB 

1-4"  HI  El  SPEAKER,  Nll7|>|i,  lif  eit  if  hM«  jr*Af74l|U +  - ...... *-»» 

1  LEO  WATCH  4VT9.  ni«'i,kmiiil  WlMllM*  £*t*434Tt., L.H 

1-UHF  TUHER.  »oU*  itili,  ilntoi  tm  !<H»n 1.00 

10  SLIDE  SWITCHES,  out  p««  itriu    -»4l4*U 1,00 

4- TANTALUM  CAPACITORS    44  of  JSV.  4lpp*4  C'lA524ij. .. „ I.« 

&  PANCAKE  PHOTOCELLS    MO  Id    liK^mi        0A2029' , i-Q4 

1-1QONHZ  MARKER  CRYSTAL*,  apprac  fir  m*rhBr  «*n.   >UHM), 1.** 

1  MOTHERBOARD  EDSE  CONNECTOR.  1 04  pini,  .lit"  1**47*47) 1» 

1-44RR4  EMU  CONNECTOR.    ISA"  tNC"!    -*A144JJ . 1.41 

i-METER,  SO*  A.  1H"  i^tri,  0-2Qdo      0A170S .4 ...,,..  i.ifj 

1   SPIT   RELAV.  i«rm,  E>p*r,    1  2   24  VOC.   1  2SO  tkhl.  dip  llJrU        9*4171... .  .  1.66 

1  VEIDER  ROOT  COUNTER.  «H>  »tt.  rMifliKi,  r-N*l  ml.        8»M«).  ... ,  ... 1,4* 

2  DUAL  64TI  MQSFET,  «,m    Ir.  JNJOO,  3N1R7.  tir  HP  A  "W««  i«*AS10^ 1,00 

2  LCD  THERMAL  Hi DIC ATOM.  U- 104  F.  7U  \  fl»«lA*o  |*9A5l**l-, , 1.00 

I-H2YSTKK,  liii  1D0H  orrit.  with  fcit«*  t*4JtBBI4RVUii^<*>.<<^>. .*■■.. .*■*■«.*>>■■*■  4.09 

1  CECO  TMLW1  WHEEL  SWITCH.  BCD.  0-7      M24TOA  . , ,.,.  ,,„,^.. ,...., ,,  14* 

1-PLEfffY  TV  SIDEBAND  FliTEJt.  imt  c*»n.  lir<  U»AJtI5: 1.04 

2.*VNI  CAO  CHARQER  PAH.  r*ve4>,  tZSwo.  125  VAC  pr1  i-«A40BB>.... 1.4* 

20-OATA  EHTRT  PV1H  IWfTCHU.  ip«*.  n»m  4p«n„  |vr  k.^b^^d*  l  =  tA»2T0^ 2.00 

7S  SNJ4O0  TTL  iCi.  u*1*it*4  40%  *  r>»i*.  pop  Itph  J-1A24I55 200 

JOO- MINI  DIP  IC*,  llnctf*.  udt*tt«4  3Q%+  r<«<d.  ptf  IrHi  l'»A1245j .2.00 

J0-LH24M  AUDIO  ICi,  2  *»tta  h  *  4<p  Uu  fliirf      tAUAA) 20O 

?5  UNEAJiS.  OP  AA4P1    .*t*tt*«  Ml-  ^«4R.  i*M  -4if  •-■NNAlp*     **AJ4l«.  ., 2.00 

10O-TTU  A  LINEAR  HIXED.  ■i»  7400m.  Ml*  ti»H    --1A3L4J1 20O 

t-  AOt  1TICIL  lw«  IDA  potm.  ■•«  c*HRVt*r».  TV  rapt-**    ^OAtOlT) 244 


IHAtE 

2  lur    1.01 
20  far  1.0 1 

1  t«r  1,20 
2fff  L.20 
2»4f  4,44 
3tm   IK 

2  Nif  1.0 1 
2Q  tow 

A  Idr 

101*r 

2f*f 

2f«t 

2!|> 

:  -■ 
2l*r 

2  lor 
4t4* 

4hf 
2Nr 
2  *** 
2hi 
2Nf 
AOfof 
140  lor 


l.OJ 
1.01 
J,0t 
1,44 
LSI 
l.M 
L  70 
l-Ol 
J-M 

1.03 

1,01 
4.44 

ISO 
1. 44 

:.50 
2,01 
201 


r  AN  I    r.f)SK-  J-\lr-tl,PV  rii^p, 

™*»^  ntnni*  Wft?  .jt  tfc,^ 
222^  X^'lr   iofcMN 

JlSIf    ,j;;r' ■■■'^ 


«-^l*rUjrl,^tmr 

i  li-,ar      All'  T     "'  'VJU^i  *, 

rrMnwiM  n-»r  in^  Juil^j.    ^ 


14- TRACK  TARE  MEAD,  villi  rIwr'  n1  (Hi    -  0A344*. 

1U  PRtrOHMED  DISC  CARAClTORf ,  rntrh  d  wittiii,  nit'4  |« 
ISO  TRIMMER  CAPACITORS,  mi"  co*pr*i»i«ih  RlttHi,  itf  fi.  >>4A37l4). . 
to  TILiDW  JACKET  MTLAR  C APACfTORV  mtrktd,  R*R  t •<(■•!     »*A347*!,  . 
150  CLASS  IENEHS.  4QO  MW,  i»rl:*>t*d.  hmttmw  Ihu   Ml  >l*kfl     -  1A2T4C 
TS-CARBOflLM  RESISTORS.  «*.  H  -prtP  9  A  10%,  piarM4.  •**T*  1**A3534  . 

230-UNMARREPCAPACrrORS.  pvlrtlrrM*,  >*t«<4,  p*»  *■(«■  ^443404), 

30O- SILICON  SICNAL  DlOOES,  *iitf»r  fiiti,  ■•a*n  1**^  SDt  ylkU  >'BA2A21i>. .... .. 

4-  IC  SOCKETS.  14.  II  iJi,  i«Jdrr  Till.  ;--443SJl| .«,...♦♦... .*-*». 

10O-1N4144VI14  SWtrCHINO  OfODES.  501  »  yl*ld-  Unt*«l»d!     =>Ai4tll,T 

M-PC  TRIM  ROTEMTIOMETEJIS.  ttinMHt,  Krnlrliw  »■'!.  (-tASSAtt , 

IS- SLIDE  VOLUME  CONTROLS,  iiuld  v«l«*t4  ■■■!•,  iiflfiit    -9A30S? ,..., 

75-4"   CARLE   TlESr  *l>a1l£.  Ilk*  ~tf  wttf'r     ■  RASSlB) - #*• 

10-CRTST4LS.  «#f  li»ffl«d«  CR,  H*m  A  hbtb  ."*Al2MI|, *,.. .....  ....,,,,„,...... 

lOO-TIBSMHAl  STRIPS.  1  re*.  3  Inn  up  .^9A3I3E. ...„,*..., *■ * 

JO-HE-2HE0R  LAMPS,  •!!  1001  ioed       442*13 

40-tl.  SHIELDED  CABLE.  1  cmd.  ntlhti,  |>K*n««.    *»4J577i 


■  ■  ■    4kW 

...  2.00 
...200 
...200 

. .     2.00 

too 

200 
2. M 
J2.O0 
200 


r    i     -   r   -   -    • 


r    r i    - 


200 
200 

J-OO 

200 

■   200 

.  2.00 


ISO  lor  201 

44f*f  201 

I40  1«r  201 

jOOtw  201 

Zttr  2*4 

2  for  251 

JOOfei  201 

120  for  201 

ISO  for  201 

MMf«   2.01 

IS4f|.  201 

201 

201 

201 

LB1 

201 

201 

201 

201 

2.01 

2:01 

201 


1  SOUND  TRlCCEAS.  *vun4  ttititfi  ki  «/i«ip  {*4AS*29J 

IGCB  CRYSTALS,   br  »h*»  I.Ck  iMf,  HAM.  HC'LI     -  9AM  SO 

■  QO-OISC  CAPACITORS,  totif  lull,  m.rfcid,  aikl'd        1423*4 20O 

IM  CAPAC1TOK  SPECIAL..  di«i.  arilar.  Ijrtici .  ■>«■   l-HAjt J4|, ««*•* —  2.00 

14- VOLT  ACE  REGULATORS.  h*NbT  LM 120.   SAO.  TO  J     =im» 2.O0 

10- PANEL  SWITCHES,  i Mot.  r44orioi.Bio4.otc  ^*A1244f „   20O 

2OO-I1UST0R  SPECIAL.  "~  to  1W.  Eor4on,  molol  1**450541 2,00 

20O-HALF  WAITERS,  'oolitert,  ««-bo>.  inofol  i,  =  *A1044i, „ „ 200 

tOO-NATiONAL  IC  BONANZA.  im»in    74O0i  ROMS      *  A  24*04, „ 2.00 

1S-LMS40T  VOLTAGE  REODLATORS    S  to  24V,  TO  220    =*A342S 200 

100-ROLT4TTREHE  CARS,  ndl  t*Iu*«,  t*M*c«.  hi  0     '*A2T2*j 200 

SO- THERM  I  STORE.  rHltlAn  lArt  tlMft  orttfi  Ion*     ••*A40*4K .„„.,,...,..  200 

JO  BRIDGES,  -nt.it #<J    2,4,  4,  mmW.  fall  «it*   >*A4Jm|.^,..^.,„.... .,..,„„.  2.00 

25-LAMP'N'SOCHET  fCTS,  mkr»r  1,9V,  T2  i'SASOSTU 20* 

15MIAED  READOUTS,  hobby,  dntitto4,  .127,    2  -S.  old.  :-*AJ4l*l 200 

1M-QUARTX*  WATTEREv  r»haiori,  mrlol  Mm,  oiorboA  <*4A3412] 2BB 

IDO-PLAftlC  TRAHSIATOftt,  BAtHloO.  TD-Vt       9424441 .. 204 

lOOvPRErORMID  HESISTORS,  -*,  ~\,  1W.  n*th*4,  «*if  m    •  « A 24041 200 

ECISION  RESISTORS.  '..    i.   1W,   llr  2t  OlOrtiOdl       « A 24241 204 

ID  MYLARS,  ihlny  (l-nlkft,  anl'd  vbIuvi        SA/SST  2.00 

JO  VOLUME  CONTROLS,  —ill*.  Iln««r,  •■ltd  t*Iu*.        842421 ,».,,..*..  tOO 

SO  CLOCK  CHIPS.  Hitlionol.  boAbr  4  u«t«to4.  olorrn  .    SAM44I..... 200 

MMMS242  2K  HAMS.  hobb)..  untvilid    ^442*40 2.0O 

IB-RUSK  SWITCHES.  p*«bHto- brook,  n«t,  Moran  i-»A92«*i ,  2.00 

25VCD  4O0O  SERIES  CHOST  .HtoiloA.  SO%  woooblo  fAoid)  i'*A4244; 2.44 

I   CHARACTER  GENERATOR     El   7  IMitih   MR   20Q2R       9 A 1491 4,15 

1  CONDENSER  MlhES    t.niitix,  MO  Bhmi  1.1  V»lti       *A1I  f«i, ...................  4^*4 


7-SEGMENT  READOUTS 


,...,..._ 


•  ■  ■■  *  +  +  *   P   ■   4 
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TTL'S  AT  "CENT-C1BLE"  PRICES 
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TopoHM. 
SN741S1 
AM74I44 
AN74IAA 
H7A11A 
1M741BT 
BM741BB 
9H7414I 
9H7414J 
SNT4I44 
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POP-AMPS  AT  "CENT  CIBLE"  PRICES 
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$   -74  t   M> 

.49  J&O 

.45  46 

.45  ^*fi 

.45  -*o> 

-21  JM 


Puvi*4*f  T.th    V    Mini  clip.  K 


TTp*  Mo, 
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"i  LM3O0N 
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RELAYS! 

1   SPST   2«V  REED  REL At    norm  . p*rt.  ril*  ttTlaH   l2M*Ao>t  I'tASlTSi... 

AMPLIFIERS! 


-  1,44 


4  WATT!  OR  A  CRIP.  To*hlh«  TAT20S    -4A404? 
2  WATTS  €M  A  CHIP.  G-E  PA  2*2  4r*4l|22J 
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1  AMP  SCR'S 
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Retail  i  ifi  J  rtlipl  Cartt^ine  SL.  Wjtkffield. 
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COPYRIGHT  1978  -  POLY  PAKS  INC 
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ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


A50 


913-381-5900 


CALL  US  WITH  YOUR  REQUIREMENTS 


AMERICA'S  #1  Real  Amateur  Radio  Store 


TRADE 


SELL 


BUY 


^W?V  SEND  $1-00  FOR  OUR  CURRENT  CATALOG  OF 
-*jmJE;  NEW   AND  RECONDITIONED  EQUIPMENT. 

#ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 
UNSERVtCED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST, 
SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 
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7294  N.W.  54  STREET 
MIAMI    FLORIDA  33166 


URPLUS 
LECTRONICS 

ORP.     S43 


PHONE:  (305 J  887-8228 
TWVX:       810^848-6085 

WHOLESALE -RETAIL 


RADIO  TRANSMITTER 

TypeT-2WARC-5 

5.3  to  7  MC  or  4-5.3  MC 
Brand  new— Never  used- 
Tubes  alone  are  worth  the  price 

$24,95 

only  30  left  less  cover 


-  NORTH  ELECTRIC  TRANSFORMER  - 

2470—9024 
117  V  50/60  Hz— Multiple  windings  will  produce: 

+  24  V  dc— 50  Amp 

+  12  Vdc— 100  Amp 

-  12  V  dc— 50  Amp 

Other  voltages  can  be  obtained,  complete 

with  specification  sheets— Limited  Qty. 

$49.95  S49.95 


KESTER  #44— SOLDER 

63/37  Alloy 

,032  diameter. 

— 51b.  Spools  Only— 

$6.00  per  lb. 


12  Vdc  SIRENS 
Very  Loud  $8.95 


SURPRISE  PACKAGE 

Resistors,  Caps,  Semis,  Pots, 
Relays,  etc.  We  guarantee  it  to  be 
$25.00  worth  of  material.  Every 
package  is  different. 

$5.00 


TEXAS  INSTRUMENT  KEYBOARD 


CERAMIC  PRECISION  CAPS-ERIE 


$1.95  ea., 
5  for 

$aoo 

10  for 
$13.95 


Has  3  slide 
switches— 28 
different  keys 
keypads  re- 
movable by 
removing  4 
screws. 


47  pF—  100  V 
220  pF-  100  V 
470pF-100V 
500  pF—  100  V 
560  pF— 100  V 
1000  pF^  100  V 
20OGpF-10O  V 


$.10  ea* 

15  for  $1.00 
50  for  $3.25 


White  Porcelain 
Egg  Insulator 

iv&"x1"50*ea 
3  for  $1.25 


SIGNAL  DIODE 

1N414S 

$  5.00  per  hundred 

$25.00  per  thousand 

or.  15  for  $1.00 


Neon  Panel  Light 

110  Vac  Amber,  w/  built  in  resistor 
&  wire  leads— 3  for  $1.50 


WIRE  WOUND 
RESISTORS 

;1  Ohm— 5W 

.10  Ohm— 10  W 

@  15<p  each 


POWER  MATCH  CONVERTER 

Pearce-Simpson 
—Max  Loads  30  Watts 


converts: 
6  to  12  Vdc 
6  to  18  Vdc 
12  to  24  Vdc 


! 
i 


for  positive 
or  negative 
ground  systems 
3V2'Fx  3Van  x2" 
$7.95 


STANCOR  TRANSFORMER 

#P-8180B— 117  Vin- 

25.2  V  ct  at  1  Amp 

$3.00  ea., 

2  for  $5,00 

3  for  $6,50 


PANEL  METERS 

21/T'  x  2%"  also2V4"  x3" 
10-0-10  dc  Amps   .  $4.00  ea 

0-20  dc  Volts    ) 
254-25  dc  Volts     >  2  for 

0-25  dc  Volts     \  $7.00 

0-50  ac  Volts    J 

-Shunt  Required- 


New  Dry  Nickel  Cadmium  Battery 

2V4lf  x2%"  x83/4t' 

General  Electric 

12.0  Volts  dc  @  40  Amp  hrs. 

$19.95  while  they  last 


MUFFIN  FANS 
3  Blades,  110  Vac,  4  V*1'  sq. 
Removed  from  equipment- 
Excellent  condition— $4.95 


"New"  Muffin  Fans 
3  Blades-110  Vac,  4%"  sq, 

$9.95 


POWER  SUPPLY 

110  AC  to  12  VDC 

550  mA  23  Watts 

31/2"w  x  4"h  x6Y2"d 

$9.95 


HOOK-UP  WIRE 

Size  20  or  22— 
various  colors- 
no  color  selection 
solid 

$6.00/1 000' 
$10.00/2000' 


POLYFOAM  COAX-50R 

Equal  to  RG174 
$4.95/100* 

Low  Loss 

Poly  foam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 
in  your  watch— 

3.5  to  20  pF 

5  to  30  pF 

7to40pF 
$.75  ea.,  2  for  $1.25 

5  for  $3.00 


Heavy  Duty  Instrument  Case 

Grey  vinyf  over  wood  — tnside  also 
lined  w/  vinyl  &  foam  padding.  Flip- 
top  w/  handle  and  keylock  w/  key. 

inside  dem.  4!V'D  *  8'/i"W  %  10  H 

$25.00  value— $9,95 


Varo  Bridge  Rectifier 
10  amps.  220  Vdc— $1.50 


E2000  Memory 

52x52 

200  WD 

12  DG  $4.95 


Boxer  Fans 

5  Blades  110V  ac 
4%  "—$11.95 


JOY  STICK 

For  TV  games  and  hi  fi 
with  four,  100K  pots 

2%,r  X2Y4"  xr 
with  1"  handle— $3.95 


SPECIALS  — SPECIALS  — SPECIALS  — SPECIALS  — SPECIALS  — SPECIALS— SPECIALS  — SPECIALS 


Camputnr 

Grade  Caps 

1000mf^50V 

10.000  mf-20  V 

8200  mf— 25  V 

30.000  mf— 15  V 

21.000  mf— 25  V 

S250  ea 


CTS 
DIP  Switches 

8  position 
$1.25  ea.. 
2  for  S2.00 


Trimmer  Cap 
Arco/Elmenco 

PC-402 

2  to  20  pF 

$.60  ea. 

5  for  12  50. 

15  for  15  00 


MASS  A 
U  lira  sonic 
Transducer 
37  or  40  kHz 
$1.50  ea. 
2  for  S2.5Q. 
5  for  $5  00 


Relay  — P  &  D 
4PDT<=UDV<lc 
6050  Ohm  coil 
10  Amp  contacts 
$1  50ea.p 
Z\ar$Z?5, 
3  for  $3.25 


Bourns 

Trimpot 
I200L-1— 201M      ^ 
200  Ohm 
$1.50  ea.. 
2  for  52,50, 
5  lor  Sfi.75 


'n/ 


Stancor 
Transformer 

ffP-8650 

Step  dowrV  Isolation 

117VpaM2V6.5Amp. 

w/cord  &  receptacle 

$595 


Alt  met* rial  guaranteed  •  ft  for  any  reason  you  are  nor  satisfied,  our  products  may  be  returned  Witftin  10  days  for  a  fult  refund  (less  shipping}  Please  add  £ 
ER  M  Si  fof  shipping  and  handling  on  Bit  orders.  Additional  5%  charge  for  shipping  any  item  over  5  lbs,  GQD's.  accepted  tor  orders  totaling  $50  00 or  mote.  All  order: 
shipped  UPS  artless  otherwise  specified,  Florida  residents  piease  add  4%  safes  tax.  Minimum  order  $1$M 

EQUIPMENT  /  COMPONENTS  /  WIRE&  CABLE  /  ACCESSORIES 
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GET  YOUR 


RADIO  AMATEUR 


CALLBOOKS 


The  U.S.  Callbook  has  over 
350,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHIPPING 


Specialize  In  DX?  Then  you're 
looking  for  the  Foreign  Callbook 
with  over  280.000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DXY, 


$13.95 

PLUS  SHIPPING 


See    your   favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


International  Radio  Amateur  Prefixes1 

Radio  Amateur  Prelixes  by  Countries' 

A-R-R-L.  Phonetic  Alphabet! 

Great  Circle  Bearing s  and  Charts! 

fnternationa!  "Q"  and  "Z"  Signals! 

World  Standard  Time  Charts1 

Inter  national  Postal  Information! 

World  Prefix  Map1 

FCC  Examination  Pointsl 

Where  to  Buy! 

Telegraphers  Abbreviations' 

DX  Operating  Code! 

Aft.R.L  Countries  List1 

Ai  Your  Service  —  Amateur  Radio  Dealers! 

QSL  Managers  Around  the  World  f 

World  Wtde  QSL  Bureaus' 

Census  of  Radio  Amateurs  ot  the  World1 

Telegraph  Codes1 

AMSAT  —  Oscar  Users  Directory1 

Slow  Scan  Television  Directory? 

Reciprocal  Licenses  I 

Hawaii  included! 

Many  Other  Feature** 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information, 


Save  $1 .50  order  both  send  $30,40 


ORDER   FORM 


i 
i 
i 
i 
i 
i 


□ 
□ 


US     CALLBOOK 


FOREIGN   CALLBOOK 


Prk<?    L.jch 


$1495 


$13,95 


Shipping 


$1.50 


$1.50 


lcit.il  Price 


$16.45 


$15.45 


Nifflt 


Illinois  residents  only  add  5%  sales  tax  - 

Ton) 


I 

I 
I 


RADIO  AMATEUR 
JJf   Dept. 


Ilbook 


Addren. 


City 


INC 


5Utc 


Zip. 


Tout 
Enclosed 


Dept.  B  S25  Sherwood  Drive 
Lake  Bluft.  III.  60044 

R1 


i 
i 
i 

i 
i 
i 
i 
i 


Charge:      □  Bank  Ameri  card 
Credit  card  # 


□  Master  Charge  Interbank  # 


Expiration  date 


Signature, 
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Take  Command  of  220  MHz! 


■ 


*   of  a 

totally  new  generation  of  frequency  synthasizers, 
based  on  the  fastest  advances  rn  CMOS-LSI  techni- 
ques, "Matrix  Modules',  which  contain  programm- 
ing diodes.,  make  adding  new  channels  a  elnch 
Simply  snip  the  leads  on  the  diodes  not  needed, 
plug  it  in.  and  you  are  On  The  Air!  Our  unique  in- 
terface design  allows  you  to  use  your  existing 
crystal  positions  even  though  the  synthesiitEr  has 
been  installed.  The  Synthacodet  is  a  [so  easily 
adapted  for  Scanning  and  External  Frequency 
Control.  To  sum  it  up— We  are  sure  that  you  will 
find  the  new  Synthacoder  509  Everything  You 
Want  in  a  220  MHz  synthesizer—And  at  a  Price 
Comparable  to  Crystals! 


*  SIMPLE  TO  INTERFACE  •  Three  wires  and  no  holes! 

*  FULL  COVERAGE  -  220-225  MHz  in  20  KHz  steps 

*  MATRIX  PROGRAMMABLE  -  No  more  crystals 

*  EXCLUSIVE  "MATRIX  MODULES"  -  Program  in  seconds 

*  FULL  MODE  CONTROL  -  Simplex,  Repeater,  Reverse 

*  LOW  POWER  CMOS  -  Draws  only  60  ma 

*  FULLY  ASSEMBLED  AND  CALIBRATED  -  Not  a  kit 

*  FITS  MIDLAND.  COBRA,  and  CLEGG  220  MHz  transceivers 


7310 


PO  80X2233 

1247  COMMERCIAL  AVENUE 

OXNARD,  CA  93030 

(805)486-0817 


YES,  I  would  like  to  purchase  a  Synthacoder  for  my  220  radio 
Enclosed  please  ftnd  my  $129  95  (Price  includes  postage  and  handling] 
California  residents  add  6%  sales  tax. 


enclosed  Check 


Money  Order 


□  VLL  BIT'1  Please  send  more  Info. 

□  TM  HO  KEDf  Please  RUSH  my  Synthacoder. 

Name  " ' 


Please  charge  my         _  Master  Charge         D  BankAmericard 

CrtdW  card  *  _^ 

Interbank  n \ 

Expiration  date ; X 

Signature  ' \ ; 


I 
I 


Address 
City 


ItfiAMWUM 


y 


E12 
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ALDELCO  ELECTRONIC  CENTER 


OVER VOLT  12 

Crow  Bar  circuit  protects 
Transceivers  6V  Tape  Decks  from 
runaway  power  supply  voltage  that 
can  zap  expensive  components.  OV 
12  causes  fuse  in  Power  Supply  to 
blow  if  voltage  exceeds  preset  level 
(16  Volts).  Rated  at  25 
Amperes,  $  7.95 

Model  OV5.  Protects  5  Volt  circuits. 
Triggers  at  7.5  Volts  %  7.95 

Other  units  available  at  3.3  to  100 Trig- 
ger Voltages  $10.95  ea 


THE  LUNCH 
COUNTER 


Build  a  600  MHz  6  Digit  Frequency 
Counter.  We  supply  3  PC  Boards,  Silk 
Screened  Front  Panel  and  complete 
Instructions  Only  $14.95 

Chips  used  in  Counter 

11C90Prescaler  $14.50 

74C925  9.95 

F9368  (2  used)  ea  3.95 


NEW! 

THE  FUTURE  NOW! 

FM2015R 


SSKDK 


AH  Soli*]  StittCMOS  PLL  tipflUi  rrnttwurtd  -  No  Cryiult  la  Buy'  S*Ni  tnpi  - 
144      1  4&  MHj  LEO  tftfl'Wl  ^pCpvI  PLUS  MARS  CAP  - 

•  5MHi  Bind  Cuv»r  ■  ga  1 000  C  h  ■  nn*\  1 1 1  natsiri  of  Ih*  u  mi  I  %  MHi  |  a  4  M  H  *-  400 
14  BOO  Ch#nn#ln  *  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  * 
MULTIPLE  FREQUINCV  OFFSETS  *  ELECTRONIC  AUTO  TUNING  TRANSMIT 
AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  *  UTT  • 
Dl  SCR  IM  IN  A  T  O  H  METE*  - 1 S  W*ft>  Oulfiut  Un*qo*L*d  Aienfi  Swurtwt*  and 
SatoctMit*  -  1$  ROLE  FlLTtfl  MONOLITHIC  CfiTSTAL  FILTER  AND 
AUTOMATIC  TUN«D  RfCf  IVEH  FRONT  END.  COMPARE  m  S^p-t,  Enguwrnp 
■Prfi  SufMODf  Co«Tim*K»  A*, on  mi  5r»d*  Oii«i't-r  *nd  ConifrutfiOft  S*CWWt  » 
Non*  at  ANY  PRICE 


ALD1158 


y* 


tc 


Hard  to  find  replacement  for 
VMF  Mobile  &  Marine  use- 
Successfully  used  in  Stan- 
dard and  Other  VHF  Rigs 
Haled  12  Watts  at  200  MHz 
125  Volts  with  5.3  DB  Gain. 
Heal  Sink  stud  (6/32)  isolated 
from  leads.  Only  $1230 


=>t 


m  nf 


INTRODUCTORY 

PR  I  CI. 

$449.95 


I 


RF  DEVICES 


2N287G 
2N3375 
2N3553 
2N38S8 
2N3926 
2 N 4427 
2N5589 
2N5590 
2N5591 
2N5913 
2N608G 
2N6081 
2N6QB2 
2N50S3 
2N60S4 
2N6094 
2N6095 
2N6096 
2N6097 


1SW 

3,0vV 

2.5W 

LOW 

7.0W 

LOW 

3.0W 

10W 

25W 

1.75W 

4.0W 

15W 

25W 

30W 

4QW 

4.DW 

15W 

3GW 

40W 


200MHZ 
400  MHz 
175  MHz 
400  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 
175  MHz 


T0€0 

TO60 

T039 

T039 

TO60 

TO  39 

MT71 

MT72 

MT/2 

T039 

MT72 

MT72 

MT72 

MT72 

MT72 

X106PNP 

X106  PMP 

X106  PNP 

X106PNP 


$1235 
560 
1.40 
1,2$ 
6.30 
1.35 
4.75 

7.80 

1025 

U0 

5.40 

8.45 

10.95 

12.30 

1C.30 

6.60 

0.50 

10,35 

20.00 


ALDELCO  KITS 

DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


Features: 

12  oi  24  Hour  Operation  on  either  clock 

Each  Clock  separately  controlled 

Freeze  feature  for  time  set 

Easy  assembly  For  clock  and  cabinet 

MODEL  ALD  5-W       ONLY   $49.95 


LEDS 

Monsanto  MAN  72  Red  LED 
Readout  .300'  High,  Common 
Anode.  ONLYS  ,89 


Monsanto  MV5053  JUMBO  LED 
and  Holder  only  25 

LED  Holders  10 

Jumbo  Red  LEDS  8  for  11  00 

Jumbo  Green,  Orange  or  Yellow 
LEDS  5for$L00 

FETS 


VOLTAGE  REGULATORS 

TO220  Package 

Positive  $1.00     Negative  $1 .25 


7905 
7900 
7912 
7915 
7918 


40673.., 
MPF1Q2. 
2N3S19 
2N54S7  . 

2N545&  . 


-      i      i     - 


■     *     1 


1   5b 

55 

35 
.  .50 
.  .50 


2N5459 55 

2N54B5  ...     50 


DARLINGTON 

MPSA  13. 
MPSA   14 

2N5306 

SCR 

C106A... 

C106B 

C  122B      ..... 


80 
.40 
,50 

55 
65 
65 


7605 
7806 
7806 
7812 
7815 
LM309HTO5     ...... 

LM309KTO3 

LM723l4pJnORT05. 

TTL  SPECIALS 

7403 ... 
7404      . 

'    ^T\r  %J     i      !■■■■■      ■■'■■)■      ■>■■      ■  ■ 

7473 

f  *■   f  ■*    ■     ■     ■     ■■     ■     ■     ■     ft   *    +    ■    4    4     ■     ■    ■■    ■    a 

7490 

74116.  -  - 

74193  ..... 

74283      .  

74S00 

74H40  . . 
74S74.. 


$1.10 
..  .110 

,  ,  ,  •  OQ 

17 
17 

.32 

.32 

.  49 

260 

98 

165 

25 

25 

.  .22 

45 

74175  I  25 

We  have  more  items  listed  Send 
stamp  for  our  catalog 


RECTIFIERS 

2  amp  50  volt  20  tor  $1.00 
2  amp  1000  volt  10  for  LOO 
2  amp  1500  volt  5  for  LOO 
10  amp  stud  50  volt.    .  1.50 

10  amp  stud  600  volt  4.50 

40amps1ud50volt .1.20 

40  amp  stud  750  volt .  2,05 

100 amp  stud  200  v.  ,.....*  .8.50 


■      ■      r     ■      p      i 


BRIDGES 

2  amp  T0S  50  veil.  , 
2  amp  T05  200  volt 

2  amp  T05  600  volt . 

3  amp  50  volt 

3  amp  400  vol!   .  . . . 
25  amp  200  voll.  . ,  . 

25  amp  600  volt 

25 amp  1000  volt,,  . 

CLOCK  CHIPS 

3J  *V-p     i    ■    i  -    --#**# 

5314  

5316 .  r  .......... , 

5375 


,.35 
.50 
1-25 
.50 
1.10 
1.50 
5.50 
B.50 


149 
3.49 
3.95 
3.95 


CT7001 6.95 


ALARM  CLOCK  KIT 

6  Big  0.5  LED  Displays  *  On  Board  AC  Transformer  *  12 
Hour  Format  with  24  Hour  Alarm  *  Snooze  Feature  "  Elaps- 
ed Timer.  Timer  feature  makes  this  Popular  in  Broadcast 
Stations.  Us  a  naiurai  for  cars,  boats  and  campers  when 
used  with  optional  crystal  time  base  Fits  our  standard 
cabinet.  $19  95 

Crystal  time  base  when  purchased  with  dock  $2  95 

12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0.5  Display  LED.  5314  Clock  Chip.  Freeze  feature  for 
accurate  set,  tits  our  standard  cabinet  ONLY  $18  95 


CLOCK  CABINETS 

Wood  gram  or  black  leather 


ea  $4.95 


CRYSTAL  TIME  BASE  KIT 

Includes   PC    Board,    Crystal,   all   parts   and    instruc- 


tions 

CLOCK  FILTERS 

Blue.  Red,  Green.  Amber  or  Smoke 


$4  95 


S.60 


Blinky  Flasher  Kit  $?  95 

PC  board,  555  &  alt  parts  works  on  9  volts  Mouse  button— 
$1.00 


DIGITAL 

MULTIMETER  & 
THERMOMETER 

3Va  Digit— 5  ranges  on  each 
function  AC/DC  -2  Volts  to 
2000  Volts  Current  2 
Microamps  to  2  Amps 
Resistance  2000  Ohms  to  2 
Megohms.  Includes  PC 
Board.  ICL7107  Chip  and  all 
parts  Only  $49  95 


CRYSTAL  SOCKETS 

HOLDS6HC2SU...   S    59 
Single  HC25U 29 


Amphenol 

8  Pin  Round 
I C  Socket 


44 


LOGIC  PROBE  KIT 

Measures  Logic  1,  Logic  0, 
and  pulsing  circuit  condi- 
tions NOW  reduced  to    S995 


SPECIALS 

MC145BP.  29 

555  Timer.  3  for  $100 

4011 23 


NEW! 


Tunable    420    MHz 
Fast  Scan  TV 
Converter 


Receive  Fast  Scan  Amateur  TV  in  the  420  to  450  MHz  Band 
with  any  TV  set    Low  noise,  high  gain  rl  Amp  with  Varactor 
tuned  input  and  outputs.  Built  in  AC  supply.  Comes  \n  two  tone 
walnut  &  beige  cabinet  measuring  1  7/8"  x  4  1MM  x  41/8" 
Factory  wired  wllh  2  year  guarantee     .  $49.95 

Kit  (critical  circuits  prewired)  $39  99 


ADJUSTABLE  POWER  SUPPLY  KITS 


5- 15  Volts  500  MA 
1228  Volts  500  MA 


S695 
695 


ACCUKEYER 
KIT 


•  Self  Completing  Dots  &  Dashes  •Provision  for  attachment  of  256  or  512 

•  Iambic  Operation  Bit  Memory  for  DX  or  Contest  work 

•  Single  Dot  &  Dash  Memories 

Revised  version  of  the  Accukeyer  featured  in  the  ARRL  Handbook.  Mas 
more  logical  IC  Layout  and  ON  Board  sldetone  Oscillator.  Includes  PC 
Board,  TTL  ICs,  555  Timer.  IC  Sockets.  Switch.  Speaker  TransistOfS, 
capacitors  and  resistors.  Requires  5  VDC  ON  LY  $19,95 

ACCUKEYER  MEMORY  KIT 

Simple  low  cost  Memory  Kit  Uses  2  programmable  1101  Memory  chips.  Pro- 
vides 2  canned  messages  of  30  Characters  each.  Adaptable  to  Handbook 
and  other  Accukeyers.  Includes  PC  board  (same  size  as  accukeyer  board) 
and  all  parts.  Requires  5  VDC.  9  VDC,  119.95 


ALDELCO 


2281A  BABYLON  TURNPIKE.  MERRICK  NY  11566 

516-3784555 


Add  6%  shipping.  Add  $1.00  for  orders  under  B10.00.  Out  of  U.S*A+  add  15%  shipping  and  certified  check  or  money  order  in  U.S.  funds. 


313 


North  32nd  Street/Unit  -1    Phoenix,  Arizona  85008  [602]  956-8423 

We  accept  checks,  MasterCharge,  and  Visa 


R.F.  CONNECTORS 

*Ji  t«F         LUV  ■       ■ii»»Ailllliii»*i'hih      ^»   *J 

pi  .259  5Q 

UG-175 39 

f¥  I  ™  w  J\7    ■     ■     i     *i     ■.■■■■■■n.ii     i-i     i     ■     i    b-  ■  Ur^F 

PL-25S  . . . . 2.00 

ug-bbe/u . 89 

UG-492A/U 2.00 

UG-306B/U  . . . 2.00 

UG-29QA/U 99 

UG-274/U 2,00 

UG-260B/U 1.10 

UG-273/LI ....2.50 

UG-201A/U 250 

UG-58/U 1.99 

UG-491A/U , 2.25 

UG-260/U . 99 

UG-1094/U 89 


FERRITE  BEADS 

12/.89or100/4,0G 

TOROIDAL  CORES 

T-37-6  6/1.00    25/4.00   50/6.00 
100/10.00 

TOROIDAL  CORES 

T-30-2  &  T-30-12  5/1.00 

1N814/1N4148 

30/1.00  of  120/3,00 

2C39/7289  TUBES 

S4.00  each  or  10/S35.00 

TRIMMERS  5-80PF 

45$  each  or  10/  3.50  or 
100/25.00 

CHOKE  [U252)  2.5MH 
150  MA  30  MHZ 

2/$  1,00 

TRIMMER  CAPS 

Small  enough  to  fit  in  your 
watch  3.5-11  pf  75%  each  or 
10/S6.00 

RG-174  52  OHM  COAX 
MADE  BY  H.P. 

$5.00/100  U. 


MINIATURE 
SWITCHES 

SPST0NON3/1.Q0Used 

F.E.T.S 

MPF4391 ........  75 or  10/6.50 

MPF112 69or  10/550 

MPF102 ...  .43 or  10/3.50 

40673 1 .39  or  10/10.00 

3N128 1.35  or  10/10.00 

2N5248 60  or  10/4.50 

MPF131  .........  .60 or  10/5.00 

2N4303 .45 Of  1 0/350 

2N3958 .  *  2.95  each 

MFE2000 .90  Of  10/8.00 

MFE2001 .99  or  10/8,00 

MFE2008 4.20or  10/36.00 

MFE2009 4.80  or  10/39,00 

MFE3002 3.35each 

MMF-5  , . 5.00each 

MFE120.., 1,Q0or  10/8.50 

2M3436  2.25 each 

2N4416 * 1.00  each 

MFE131 ,  1.05  each 

PISTON  CAPS 
1,2-10  PF 

75e  each  or  10/5.50 

LM566V  VCO 

Function  Generator 

99e  each 

LM340T-5  & 
LM340T  12 

75f  each 

1500PIV  1.5  AMPS 
RECTIFIERS 

10/1.50 

RECTIFIERS 

SFMS  20K  20,000  PIV 

500ma 11 .99  each 


MOTOROLA  i.C.s 

MC4024P  &  MC4044P  $3.27  ea. 

HEP  170  2.5  AMPS 

1000  PIV  10/2.00  or 
100/14.50 

MOTOROLA  R.F.  AMPS 

MC1550G  1,50  each 
MC1590G  6.90  each 


POTTER  &  BRUMFIELD 
RELAYS 

12VDG  4PDT  3Amps  2.95 
12VDC  SPOT  25Amps  5.95 
12VDC  2PDT  3Amps  1.99 
12VDG  4PDT  25Amps  6.99 

DRAKE  LOW  PASS 
FILTERS 

TV*42*LP  .  * TV-3300-LP 

10QW  Max. ........  1000W  Max. 

30MHz S9.95.,  .  ,30MHz$19.95 


TUBES 


i    ■    *   •   t   • 


2E26, 

jy  jo  ....... 

4X150A  ...« 
4CX250B... 
4CX250R . . . 
4CX25QF... 

6146 * . 

6146A 

6146B  *..... 

6146W 

6360/A  . . . . . 

& Jj\J  f  ■  .**..**. 
030*7  ..**.*>*.•. 

7289  ....... 

7984  ....... 

8072 

8106  ....... 

8560A/AS  . . 

0»Jvv  -  ...... 

6KD6 

6LQ6/6JE6  , 

KJ     I  p     9     ■)      4      -I       I       I       I 

Q    1      I   rnj   *    *    h    *    -■     ■    ■ 

717A 

572B/T160L 
4-400AX . . , . 

*T~   I  £vr"N    ...    i    ■ 

4CX150O0A 

0*»J*         .....      T      . 

7007/6 166A. 
3-500Z 


.  * . .  * 


.■I-** 


. .  5.00 
. .  5.00 
.15.00 
.  24.95 
.  29.95 
.  26.00 
. .  3.99 
. .  5.25 
. .  6.25 
, .  6.95 
. .  7.95 
.  35.00 
. .  5.96 
. .  9.95 
. .  6.95 
.  45.00 

.30.00 
. ,  5.95 
. .  4.65 
.  .  6.20 
.  .  6.00 
- 10.95 
,,8.00 
,29.00 
.  39.95 
.  20.00 
150.00 
250.00 
600.00 
,  69.00 


R.F.  TRANSISTORS 

2N2857 1.80 

2N2857JAN 2.35 

2N2947 16.00 

€.  in  Jul  j  ...■■■.*..,,.>-..•  >v.  \j\j 

blXvwJ  J     ,T..T,T...  ........     I  .  D'J 

2N381S 5.50 

2N3866J  AN 3.1 4 

2N3866J  ANTX 4.25 

2N3925 . .  6.00 

2N3948 . 2.00 

2N3950 26.00 

2N3960  4.70 

2N4072 1.70 

2N4427 1.24 

2N4S77 2.57 

2N4957 2.50 

2N5108 ....3.90 


R.F.  Transistors,  con't 
2N5109 1,55 

jl. iN DOO?       .  .-.-.  .  i  «*******«  *  ■  "-UU 

LFl\JyvV       ■    >    -a***********!"     ■    V*»W 
J_  I  ^1  u  h-r^J^LF       *     ■     ■■     ■     ■     ■     m4i*    +    m    +    *+n     ■    \f  ■  Mv 

2N5591  ......10.00 

2N6080 5.00 

2N6081 6.00 

2N6082 . 1DJ5 

2N6083  *, 12,00 

2N6084 13,00 

2N6095 10.00 

2N6097 27,00 

MRF8004 ....69 

00*hr3*»0       ,,,...1**. I       ■        I     U 

40281 .10.90 

40282 11.90 

BRIDGES  25  AMPS 
500PIV 

$2.99  each 

ROTRON  FEATHER 
FANS 

Factory  Fresh  Type  213 
230 VAC  20W  Max,  $12.95 

MUFFIN  FANS, 
REMOVED 

from  new  equipment  $6,95 
TEKTRONIX  SCOPES 

545/CA  Plug-In  $499.95 

585/82  Plug-in  599.95 

ELECTRO/DATA 

PANORAMIC  RECEIVER 

PLUG-IN  UNIT 

Model  PN1011,  will  work  in 
Tektronix  Scopes  and  will  make 
into  Spectrum  Analyzers.  1000 

to  12,000  MHz  $299.95 


LINEAR 
IX. 8 

LM308H .1.00 

LM309K... .,,......1.00 

LM380N-14,.... 60 

U IV)  S?U    IV ***********    *    4    *    W  V 

L-IVIOM  I  .   ...,,  ..  *  *  *  .  .  ......  OU 

*_lV1  1400V     .....■■..■■..■■■■.  3U 

LM304H  .***. 79 

LM307V , 35 

LM310H. 2.00 

LM555V 49 

LM555H 5.00 

LM318H. 1.00 

LM324N 1.00 
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ASTRAL  ELECTRONICS  CORP. 

321  PENN.  AVE.      P.O.  BOX  707 
LINDEN,  NEW  JERSEY  07036 
201  -  486-3365  A63 

PRIME  QUALITY 
TUBES  •  SEMICONDUCTORS  •  ICS  •  LEO'S 


f|%j 


IF  YOU   DON'T  SEE  IT,  SEND  A  SASE 
AND  WE  WILL  QUOTE. 
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ATTENTION  KENWOOD  &  YAESU  OWNERS!!! 


the  W6TOG  * 

RECEIVER  MODIFICATION  KIT 


INCREASES  SELECTIVITY 

IMPROVES  SOMSmvrTY 

LOWERS  INTERNAL.  NOISE 

COMBATS  BLOCKING  FROM  LOCAL  SIGNAL 

IMPROVES  NOISE  BLANKER  OPERATION 


TS-520KTT     

TS520SKTT 

TS-820  &  S20S  KIT 
FT401  SERIES  KIT 
FR- 101  SERIES  KIT 


$2750 
3250 

3250 
3450 


EXPLICIT  INSTRUCTIONS  MAKE  MODIFICATION  A  ONCH 
*  WELL  KNOWN  DXer  WITH  OVER  300  COUNTRIES  CONFIRMED. 


Order  from 

S-F  AMATEUR  RADIO  SERVICES 

4384  KEYSTONE  AVE..  CULVER  CITY.  CA.  90230 

(213)837-4870 


S33 


Free  Metric  Convener  With  Each  Order 


FREE  CATALOG  WITH  ORDER 
WE  PAY  POSTAGE 

N  J  RES  A0Q  5\  SALES  TftI  ANNUM  SUM 

SEND  STAMP  FOR  FREE  CATALOG 


IT'S  MAGIC-IT'S  "MAGICOM" 

PROCESSOR  MODIFICATION  KIT 

IMPROVES  AUDIO  PUNCH  •  IMPROVES  PROCESSED  SPEECH  QUALTTY 
Con verte  TS-820  speech  processor  from  RF  compressor  to  RF  clipper 

The  *+MAGJCONT  RF  processor  module  provides  up  to  6db  increase  in  output  wdh 
smooth,  dean,  non  -distorted  audio  and  more  penetration  for  those  pile  ups  Price  $2750 

ENDORSED  BY  W6TOG  AND  BIG  GUN  DXers  WORLD  WIDE 


SATISFACTION  GUARANTEED  OR  MONEY  RFJOJNDED 
All  pric«  postpaid  -  in  Calif,  add  6%  uks  tax  -  Mastercharge  &  Visa  accepted 
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MOVING? 

Let  lis  know  8  weeks  in  advance  so  thai  you  won't 
miss  a  single  issue  of  73  Magazine. 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  subscrip- 
tion, H  helps  us  serve  you  promptly.  Write  to: 


magazine 

PETERBOROUGH  HH  D345S 


□  Address  change  only 
D  Extend  subscription 

□  Enter  new  subscription 

□  1  year  $15.00 


_  Bill  me  later 


if  you  have  no  fabef  handy,  print  OLD  address  here. 


cgName 

^_  Address 
k  City 


□  Payment  enclosed 

(1  extra  BONUS  issue)  I 

I 
I 
I 


TICKETS 

TO  COMPETENCE! 


.Call 


.State 


Zip 


Name 


print  NEW  address  here; 

^an 


Address 
City 


State. 


Zip 
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General 
Class 
License 
Guide 


Novice  Guide 


This  excellent 


reference  will  launch  you  into  the  exciting  world  of 
ham  radio!  Covers  radio  and  electronic  funda- 
mentals, preparing  you  to  pass  the  Novice  exam; 
also  includes  the  latest  FCC  amateur  regulations 
and  application  forms.  $4.95 

Guide If  you're  look- 


ing ahead  to  your  General  or  Technician  exam,  or 
are  already  licensed,  this  excellent  reference  work 
is  a  must  for  you  I  Covers  completely  transistor, 
amplifier,  and  general  radio  theory;  you'll  use  it 
again  and  again!  $5.95. 


Magazine  •  Peterborough  NH  03458 
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NEW   AddlTIONS 


•  A  GUIDE  TO  HAM  RADIO— BK7321  — by 
Larry  Kahaner  WB2NEL.  What's  Amateur 
Radio  all  about?  You  can  team  the  basics 
of  this  fascinating  hobby  with  this  ex- 
cellent beginner's  guide.  It  answers  the 
most  frequently  asked  questions  in  an 
easy-going  manner,  and  it  shows  the  best 
way  to  go  about  getting  an  FCC  license.  A 
Guide  to  Ham  Radio  is  an  ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around 
the  world.  $4.95/ 

•  VOLUME  IV— IC  TEST  EQUIPMENT— 

LB7362— it's  easy  and  fun  to  build  your 
own  test  equipment  with  ICs!  Here  in  this 
fourth  volume  of  the  73 TEST  EQUIPMENT 
LIBRARY  are  42  home  construction  proj- 
ects for  building  test  equipment  to  work 
with  your  ham  station  and  in  servicing 
digital  equipment.  Counters,  scalers,  fre- 
quency standards,  synthesizers,  logic 
probes  .  ,  .  JUST  ABOUT  EVERYTHING 
you  need  and  can  build  with  ICs.  $4.95/ 


SPECIAL: 
PRE-PUBLICATION  OFFER 

[orders  will  be  filled  on 

o  f irst-in,  first-out  basis] 

•  HOW  TO  BUILD  A  MICROCOMPUTER— 
AND  REALLY  UNDERSTAND  IT— BK7325 

—by  Sam  Creason,  The  electronics  hob- 
byist who  wants  to  build  his  own  micro- 
computer system  now  has  a  practical 
MHow-To"  guidebook.  Sam  Creason's 
book  is  a  combination  technical  manual 
and  programming  guide  that  takes  the 
hobbyist  step  by  step  through  the  design, 
construction,  testing,  and  debugging  of  a 
fc  complete  microcomputer  system.  This 
book  is  must  reading  for  anyone  desiring  a 
true  understanding  of  small  computer 
systems.  $9.95/ 


*••» 


eSSB  . .  .THE  MISUNDERSTOOD  MODE 

—  BK7351  — by  James  B,  Wilson,  Single 
Sideband  Transmission  . , .  thousands  of  ^^^^~ 
us  use  it  every  dayT  yet,  tt  remains  one  of 
the  feast  understood  facets  of  amateur 
radio.  J.  B.  Wilson  presents  several 
methods  of  sideband  generation,  amply  il- 
lustrated with  charts  and  schematics, 
which  will  enable  the  ambitious  reader  to 
construct  his  own  sideband  generator.  A 
must  for  the  technically  serious  ham. 
$5.50/ 

•  PROPAGATION  WIZARD'S  HANDBOOK 

—  BK7302— by  J.  H.  Nelson.  When  sun* 
spots  riddled  the  worldwide  communica- 
tions networks  of  the  1940*st  John  Henry 
Nelson  looked  to  the  planets  for  an 
answer.  The  result  was  a  theory  of  propa- 
gation forecasting  based  upon  interplan- 
etary alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today. 
The  book  provides  an  enlightened  look  at  _ 
communications  past,  present,  and  future, 
as  well  as  teaching  the  art  of  propagation 
forecasting.  6.95/ 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
^  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  $1.00  handling  charge  for  orders  under  $10.00.  Note;  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 
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«ADi?UR  •NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 

^Vanceo  guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 

tion/answer memorization  course.  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
'Oe^  beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 

*  tions,  as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 

world  of  ham  radio!  $4.95.* 

I  •  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran- 
sistor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for 
the  "big'*  ticket,  After  getting  your  ticket,  you'll  use  this  guide  again  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  $5,95,* 

•  ADVANCED  CLASS  STUDY  GUIDE— SG1081  —  Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTYT  are  also  treated.  An  engineering  degree  is 
not  necessary  to  master  Advanced  theory — try  this  book  before  visiting  the  examiner's  office?  $5.95.* 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG 1080— Before  going  for  your  1  x  2  call  it  pays  to  be  a  master  of  the  Extra  class 

electronic  theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first?  $5. 95* 
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NOVICE  THEORY  TAPES 
Startling  Learning  Breakthrough 

•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our 
tapes  for  the  incredibly  low  price  of  ONLY  $15.95.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time— even  whileyou'redriving!  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be 
invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listen- 
ing to  these  tapes?  Set  of  4— $15.95,* 


ft   NOVICE  ^ 


SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7350— Prize-winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
$5.95/ 


73  CODE  SYSTEM  TAPES 


JJCOOI  COURSE 


l/^r-^T 


code,  sent  at  the  of  f icial  FCC  standard  (no 
other  tape  weve  heard  uses  these  stan- 
dards, so  many  people  Hunk  the  code 
when  they  are  suddenly  —  under  pressure 
— faced  with  characters  sent  at  13  wpm 
and  spaced  for  5  wpm).  This  tape  is  not 
nnemQTizable.  unlike  the  zany  5  wpm  tape, 
since  the  code  grou  ps  are  entirely  random 
characters  sent  in  groups  of  five. 


"COURAGEOUS" 

20+  WPM -CT7320— Code  *s  what  gets 
you  when  you  go  (or  the  Extra  class  li- 
cense It  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yourself 
with  this  tape.  Though  tfill  is  only  one 
word  faster,  the  code  groups  are  so  diffi- 
cult that  you  ri  afrnost  fall  asleep  copying 
the  FCC  stuff  by  comparison.  Users  report 
that  they  can't  believe  how  easy  20  per 
really  ts  with  this  fantastic  one  hour  tape 


Any  Four  Tapes  For  $15,991  * 
94.95  Each!4 


"THE  CANADIAN 


u 


ENESIS 


it 


S  WPM— CT7305— This  is  the  beginning 
tape  for  people  who  do  not  know  the  code 
at  all.  It  takes  them  through  the  26  letters, 
10  numbers  and  necessary  punctuation, 
complete  with  practice  every  slep  of  the 
way  using  the  newest  blit2  teaching  tech- 
niques. It  is  almost  miraculous!  In  one 
hour  many  people— including  kids  of  ten 
— are  able  to  master  I  he  code  The  ease  of 
learning  gives  confidence  to  beginners 
who  mtght  otherwise  drop  out. 


'THE  STICKLER'1 

8+  WPM  — CT7306— This  is  the  practice 
tape  for  the  Novice  and  Technician  li- 
censes.  It  is  made  up  of  one  solid  hour  of 


10  +  WPM— CT7310—  73  hasn't  forgotten 
the  Canadian  hams— our  10  WPM  tape 
prepares  you  to  breeze  through  your  coun- 
try's licensing  exams  Like  the  other  code 
groups,  the  tape  is  not  memonzabie  and, 
once  mastered,  provides  a  margin  of  safe- 
ly m  the  actual  text  situation. 


"BACK  BREAKER11 

13+  WPM—  CT73t3— Code  group* 
again,  at  a  brisk  13  per  so  you  will  be  at 
ease  when  you  sit  down  In  front  of  the 
steely-eyed  government  Inspector  and  he 
starts  sending  you  plain  language  at  only 
13  per.  You  need  this  extra  margin  to  over- 
come  the  panic  which  is  universal  in  the 
test  situations  When  you've  spent  you* 
money  and  time  to  take  the  test,  you'll 
thank  heavens  you  had  this  back-breaking 
tape. 


ii 


OUTRAGEOUS 


i» 


25  4  WPM— CT7325— This  is  the  tape  for 
that  small  group  of  overac  hie  wing  hams 
who  wouldn  t  be  content  to  simply  satisfy 
the  code  requirements  of  the  Extra  Class 
license.  It's  the  toughest  tape  we've  got 
and  we  keep  a  permanent  II  le  of  hams  who 
have  mastered  H.  Lei  us  know  when  you're 
up  to  speed  and  well  inscribe  your  name 
in  73s  CW  "Hall  of  Fame." 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough  NH  03458,  Be  sure  to  include  check  or  detailed  credit  ^ard  information. 
Add  51.00  handling  charge  for  orders  under  $10.00,  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine, 


FOR  CUSTOMER  SERVICE  CALL  603-924-6132 


?3  TECHNICAL  LibRARy 


•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4.95.* 

•  THE  CHALLENGE  OF  160—  BK73Q9—  is  the  newest  booh  in  the 
73  technical  library,  dedicated  to  160  meter  operati ng.  Si  Dunn  pro- 
vides all  necessary  information  to  get  started  on  this  unique  band, 
The  alMmportant  antenna  and  ground  systems  are  described  In 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  lTop  Band11  operators.  Price;  $1.95.* 

•  IC  OP-AMP  COOKBOOK— BK1028— by  Walter  G.  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  5Y*  x  8Vz,  softbound,  $12.95.* 


•  INTRODUCTION  TO  RTTY— BK7380— A  beginners  guide  to 
radioteletype  including  teletypewriter  fundamentals,  signals, 
distortion  and  RTTY  art,  You  can  be  a  RTTY  artist!  A  73  publica* 
tion.  $2.00.* 

•  THE  NEW  RTTY  HANDBOOK-BK7347-is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5.95/ 

•  PROPAGATION  WIZARD'S  HANDBOOK— BK73G2-by  J.  H. 
Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting,  $6.95.* 


•  SSB  ...  THE  MISUNDERSTOOD  MODE— BK735l-by  James  B. 
Wilson.  Single  Sideband  Transmission  .  . ,  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J,  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham,  $5.50.* 

•  SSTV  HANDBOOK— BK7354(hardcover)(  BK7356(softcover)— 
This  excellent  book  tells  all  about  it  from  its  history  and  basics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  softbound  $5-00." 

•  WEATHER  SATELLITE  HANDBOOK-BK7370— Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home).  Dr. 
Taggart  WB8DQT.S4.95.* 


ANTENNAS 


Dipole  and 
Long-Wire 
Antennas 


•  73  DIPOLE  AND  LONG  WIRE  ANTENNAS-BK1016— by  Ed 

ward  M.  Noll  W3FQJ.  This  is  the  first  collection  of  virtually  every 
type  of  wire  antenna  used  by  amateurs.  Includes  dimensions,  con- 
figurations, and  detailed  construction  data  for  73  different  anten- 
na types.  Appendices  describe  the  construction  of  noise  bridges, 
line  tuners,  and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr  $5.50. + 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— BK1069- 

by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios,  160  pages.  $5.50.* 

•  VHF  ANTENNA  HANDBOOK  — BK7368— The  NEW  VHF  Anten- 
na Handbook  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ...  A  practical  book 
written  for  the  average  amateur  who  takes  joy  in  building,  not  full 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build.  $4.95.* 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
ft  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  $1.00  handling  charge  for  orders  under  $10.00.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258  5473 


TEST  EQUIPMENT 
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•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD— BK1044— Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators— 100  kHz  marker,  i-f  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescaler, 
microwave  meter,  etc.  252  pages.  $5.95/ 

•  VOL.  I  COMPONENT  TESTERS— LB7359—  ,.,  how  to  build 
transistor  testers  (6),  diode  testers  (3),  IC  testers  (3),  voltmeters 
and  VTVMs  (9),  ohmmeters  (8  different  kinds),  inductance  (3), 
capacity  (9)T  Q  measurement,  crystal  checking  (6),  lemperature  (2), 
aural  meters  for  the  blind  {3}  and  all  sorts  of  miscellaneous  data  on 
meters  . .  .  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4.95/ 

•  VOL.  II  AUDIO  FREQUENCY  TESTERS—  LB7360—  ,,.  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  youTre 

into  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  ...  a  good 
book  for  hi*fi  addicts  and  experimenters,  tool  $4.95,* 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS  — LB7361  — Radio  fre~ 
quency  waves,  the  common  denominator  of  Amateur  Radio.  Such 
items  as  SWRt  antenna  impedance,  line  impedance,  rf  output  and 
field  strength;  detailed  instructions  on  testing  these  items  in- 
cludes sections  on  signal  generators,  crystal  calibrators,  grid  dip 
oscillators,  noise  generators,  dummy  loads  and  much  more, 
$4,95.* 

•  VOL.    IV    IC   TEST    EQUIPMENT— LB7362-Become   a 

troubleshooting  wizard.  All  you  need  to  know  about  pulse,  audio 
and  sync  generators,  frequency  counters,  digital  component 
testers,  logic  probes  and  more!  Plus  a  cumulative  index  for  all  four 
volumes  or  the  73 Test  Equipment  Library.  $4.95.* 
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•  NEW  REPEATER  ATLAS  OF  THE  EN- 
TIRE WORLD— BK7345— 150%  as  big  as 
any  list  ever  available — nearly  900  more 
repeaters  listed.  New  improved  maps 
show  the  locations  by  frequency  of  every 
repeater  in  the  States.  Only  $1.95/ 

•  QSL  CARDS—  73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W— QW0250— for  $8.95*;  500 
Style  W— QW0500— for  $13.95*;  250  Style 
X-QX0250-for  $8.95*;  500  Style  X^ 
QX0500— for  $13,95*;  250  Style  Y— QY0250 
—for  $8.95*;  500  Style  Y— QY0500— for 
$1X95/ 

•  73  MAGAZINE  BINDERS— Preserve  and 

protect  your  collection  for  your  lifetime! 
There's  no  excuse  for  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1  — BN1001  — for 
$6,50' ;  2  or  more— BN 1002— for  $6.00 
each/ 
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•  BACK  ISSUES— Complete  your  collec- 
tion—many are  prime  collectibles  now, 
classics  in  the  field!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge!  $2.00  each\  or  5  for 
$5.00/ 

•  LIBRARY  SHELF  BOXES— These  sturdy 

white,  corrugated,  dirt-resistant  boxes 
each  hold  a  full  year  of  73  or  Kilobaud. 
With  your  order,  request  self-sticking 
labels  for  any  of  the  fol lowing:  73t  Kilo- 
baud, CQf  QSTr  Ham  Radio.  Personal  Com- 
puting* Radio  Electronics,  interface  Age* 
and  fiyfe.  Order  1  — BX1000— for  $2.00*; 
order  2-7— BX1 001— for  $1.50  each*;  order 
8  or  more— BX1002— for  $1,25  each*. 

Use  the  order  card  In  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
m  73  Radio  Bookshop  •  Peterborough  MH  03456.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  $1.00  handling  charge  for  orders  under  $10,00,  Note;  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  CUSTOMER  SERVICE  CALL  603-924-6132 
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That's  the  size  of  the  world's 
most  comprehensive  guide  to 
the   subject   of   ham   radio: 

IS  years  of  73  Magazine. 


The  back  issues  of  73  are  a  gold  mine  of  interesting  articles.  Unlike 
the  other  magazines,  which  fill  their  pages  with  activity  reports, 
there's  little  to  go  stale  in  73.  You'll  find  pioneering  articles  on  SSTV, 
FM,  repeaters,  ICs,  and  computers.  Even  the  editorials  are  fun  as 
Wayne  Green's  dire  predictions,  like  the  debacle  of  incentive  licens- 
ing, have  come  to  pass. 

Clip  the  coupon  below  and  send  for  73's  new  back  issue  catalogue. 
Treat  yourself  (or  a  friendly  ham)  to  some  fun,  and  a  fantastic  bargain 
to  boot. 


□  YES!  Rush  me  73's  FREE  Back  Issue  Catalogue! 
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IS  HARD  COPY  STORAGE  A  PROBLEM? 


73- 


73,  as  thick  as  it  is,  is  more  like  a  floppy  when  it  comes 
to  standing  on  the  bookshelf.  Try  the  73  Library  Shelf 
Boxes  . . .  sturdy  corrugated  white  dirt  resistant  card- 
board boxes  which  will  keep  them  from  flopping  around, 
We  have  self-sticking  labels  for  the  boxes,  too,  not  only 
for  73,  but  also  for  Kilobaud , . .  and  for  CO,  GST,  Ham 
Radio,  Persona!  Computing,  Radio  Electronics,  inter- 
face Age,  and  Byte,  Ask  for  whatever  stickers  you  want 
with  your  box  order.  They  hold  a  full  year  of  73 ...  or 
Kilobaud,  Your  magazine  library  is  your  prime  reference, 
keep  it  handy  and  keep  it  neat  with  these  strong  library 
shelf  boxes  . . .  One  box  is  $2.00,  2  boxes  are  $3.00  and 
eight  boxes  are  $10.00,  Be  sure  to  specify  which  labels 
we  should  send.  Have  your  credit  card  handy  and  call 
our  toll*free  order  number  800-258-5473,  or  use  the  order 
card  in  the  back  of  the  magazine  and  mail  to: 
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WE  A  THER 
SA  TELLITE 

HANDBOOK 

$4.95 


Weather  Satellite  Antenna  Systems, 
Receivers,  How  To  Find  &  Track 
Satellites  . 


lairrau-iT* 

HANDBOOK 


A  complete  satellite 
ground  station  can  be 
built  for  less  than  the  cost 
of  a  good  television  set? 
And  you  don't  have  to  be 
a  mechanical  or  electrical 
genius,  either.  This  text  is 
fully  illustrated  and  you 
will  find  information  on 
simple  equipment,  meth- 
ods for  producing  good 
pictures  from  the  weather 
satellite,  antennas,  re- 
ceivers, monitors,  track- 
ing &  automatic  control. 
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Midland  International  ,115 

Mon  roe  E  lee  I  ton  i  c  s  86 

Newman  Computer  Exchange  52 
New-Tronics     .  .  .24 

Northern  Radio 129 

OK  Machine  &  Tool  .         153.155 

Optoelectronics,  Inc.. 301 

Pace-Traps.  170 

Patomar  Electronics  .17 

Pa  lomar  Engineers.  13 

P.C.  Electronics  .  290 

PCF 261 

PotyPaks ..307 

Printed  Circuit  Products. , . . .  294 
Priority  One  .187,169 

Quest  Electronics . .  294 

Quik-Key 129 

Radio  Amateur  Callbook.  Inc.  31 1 

Radio  World.. 170 

Rainbow  Industries 165 

Ramsey  Electronics  . , .  .217,296 
Roltn  Distributors.  ...66 

Rush  Electronics  ...........  197 

R.  W.  Electronics,  Tnc 91 

Semiconductors  Surplus ... .  314 
Sere^ Rose  A  Spencer  Electron- 

IwD   ■      ■■      aa-aaiaa-rva      a     a-     a      m     t     a-     a    •    ■    a      a      ■      fV? 

S-F  Amaieur  Radio  Ser- 
vices  92,315 

Sleg  Electronics  Company  ,  269 
Spectrum  Communica- 
tions.  140,141 

SST  Electronics 209.266, 267 

O.CStaf  lord  Electronics  .269 
Standard  Communications, .  123 

Steven  Products 275 

Si uart Electronics 13 


S43  Surplus  Electronics  310 

T13  Teletypewriter  Communications 

Specialists .  1 70 

T33  Telex  Communications,  Inc  , .  25 

Ten-Tec  ... 22, 23 

T34  Thomas  Communications , ,   107 

T44  Tower  Electronics,  CorpJE0§e- 

com „ — .   -     . ...     ..07 

Tie  Trac  Electronics,  Inc 92 

T35  Trans  Com  ......... 170 

T3  Tufts  Radio  Electronics  ,225-246 

T45  Tufts    Radio   Electronics/Edge 

com 59 

U2  Unarco-Rohn ..91 

US  United  Products  . . . . 295 

U6  Universal  Amateur  Radio  Service. 

Inc 209 

VI  Vanguard  Labs  .. 290 

V5  VHF  Engineering  .19 

V 1 8  V  H  F  Engineer!  ng/Edgeeom  - . .  53 

W15         Wacom -275 

W17         Westcom  Engineering 25 

W18         Western  Electronics 92 

W2  Wilson  Electronics 3 

VI  Yaesu  Electronics  Corp.  Ctll,  37. 93 

Zl  22Z  Electronics,  Inc 90 
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BK1016 

ST0000 

ST2500 

ST0500 

ST1000 

ST2501 

BK7307 

BN1001 

BN1002 

BK7309 

CT7305 

CT7306 

CT7310 

CT7313 

CT7320 

CT7325 

CT7399 
CT7394 
BK7321 
BK7325 
BK1028 
BK7380 
CT7300 
BK1100 
BK7302 
QW0250 


.... 


73  DIPOLE  &  LONG  WIRE  ANTENNAS . 

73  BACK  ISSUES— 25  OUR  CHOICE  . , 
73  BACK  ISSUES— 5  YOUR  CHOICE  .. 
73  BACK  ISSUES— 10  YOUR  CHOICE  . 
73  BACK  ISSUES— 25  YOUR  CHOICE  . 

BEHINDTHEDIAL 

BINDER— 73— 1 

BINDER— 73— 2&UP  .... 

CHALLENGEOF160 

CODE  TAPE— 5  WPM  . . . . 
CODE  TAPE— 6  WPM  . . . . 
CODETAPE— 10WPM... 
CODE  TAPE— 13  WPM ,. . 
CODETAPE-20WPM... 

CODE  TAPE— 25  WPM ■„.„ 

CODETAPE— LEARN  MORSE  CODE 

CODE  TAPES  (ANY  FOUR  ABOVE) 

GUIDE  TO  HAM  RADIO 

HOW  TO  BUILD  A  MICROCOMPUTER.  . . . 

IC  OP  AMP  COOKBOOK 

INTRO  TO  RTTY... 

NOVICETHEORYTAPES 

PRACTICALTEST  INSTRUMENTS 

PROPAGATIONS  WIZARD'S  HANDBOOK 
OSL  CARDS— STYLE  W— 250 


■  ■  <£>  D.DU 

..$  3,00 
..$10.00 

a     .S        5.00 

..$12.00 
. .  $20.00 
» .  $  4.95 


>    -    V 

..$ 
..$ 
..$ 
..$ 
..$ 


6.50 
6.00 
4.95 

4.95 
4.95 
4.95 
4.95 
4.95 


,  ■  ■  T  . 


.      *      i      , 


»*<■■■ 


. .  $  4.95 
. .  $  4.95 
..$15.95 
..$  4.95 
.  3*  y.yo 
..$12.95 
..$  ZOO 
.$15,95 
.$  4.95 
.  $  6.95 
.$  8.95 


QW0500 

QX0250 

QX0500 

QY0250 

OY0500 

BK7345 

BK1044 

BK7347 

BX1000 

BX1001 

BX1002 

BK7351 

BK7354 

BK7355 

CT7350 

SG1081 

SG1080 

SG7358 

SG7357 

LB7359 

LB7360 

LB7361 

LB7362 

BK1069 

BK7368 

BK7370 


QSL  CARDS— STYLE  W— 500 S13.95 

OSL  CARDS-STYLE  X— 250, $  8.95 

OSL  CARDS— STY LE  X-500 $13.95 

QSL  CARDS— STYLE  Y— 250 $  8.95 

QSL  CARDS— STYLE  Y— 500 $13.95 

HcKt  A  I  tH  A  I  LAb  .............  r  >  -  . .  »  *-<* .  -  9    1  -&D 

RF  DIGITAL  TEST  EQUIPMENT  ..,........,$  5.95 

RTTY  HANDBOOK. $  5.95 

SHELF  BOX— 1  _..,.....,,$  2.00 

SHELF  BOX— 2 $  1.50 

SHELF  BOX— 8  UP $  1 .25 

SSB  THE  MISUNDERSTOOD  MODE . ,  $  5.50 

SSTV  HANDBOOK  (HARDCOVER)  .........$  7.00 

SSTV  HANDBOOK (SOFTCOVER) $  5.00 

^J  O    I     V        I    ^*  I       W       ....*»»»........     ...     .     .     ■     ..     ......     %P        J.3J 

STUDY  GUIDE— ADVANCED  CLASS $  5.95 

STUDY  GUIDE-EXTRA  CLASS $  5.95 

STUDY  GUIDE-GENERAL  CLASS $  5.95 

STUDY  GUIDE— NOVICE  CLASS $  4.95 

TEST  EQUIP  LIB  V1— COMPTESTERS $  4.95 

TEST  EQUIP  UBV2— AUDIO  TESTERS $  4.95 

TEST  EQUIP  LIB  V3-RADIO  EQUIP $  4.95 

TEST  EQUIP  LIB  V4-  IC  TEST  EQUIP $  4.95 

VERTICAL  BEAM  &  TRIANGLE  ANTNS $  5.50 

VHF  ANTENNA  HANDBOOK $  4.95 

WEATHER  SATELLITE  HANDBOOK $  4.95 
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COMMUNICATIONS 


n  t 


♦    / 


-m> 


SYNTHESIZED 

ALL  SOLID  STATE 

HI-PERFORMANCE  GENERAL  COVERAGE  RECEIVER 

AND  QTR-24  WORLD  CLOCK 

The  Model  FRG-7  is  a  precision-built  communications  receiver  with  continuous 
coverage  (500  kHz  to  29.99  MHz) 


Drift  Canceling  Circuit 
RF  Attenuator 
Noise  Suppression  Circuit 
5  kHz  Direct  Dial  Readout 
Ceramic  IF  Filters 


AC-DC  or  Internal  Battery 
Hi  Sensitivity 
Excellent  Stability 
USB/LSB/AM/CW 
Triple  Conversion 


Completely  Solid  State  Circuitry  for  Stable  Trouble-Free  Operation  ■  Built-in  Front 
Mounted  Speaker  ■  RF  Attenuator  for  Reception  of  Local  or  High  Powered 
Stations  ■  Outstanding  Frequency  Stability  through  the  use  of  Drift  Cancellation 
Circuit  (Wadley  Loop)  ■  Recording  Output  Jack  provides  Constant  Output  Level 
Regardless  of  Audio  Volume  Control  Settings  ■  3-Position  Audio  Range  Selector 
1.  Normal  (Broad)  2.  Narrow  (Hi  &  Low  Cut  Off)  3.  Low  (Hi  Cut  Off)  ■  Excel- 
lent IF  Receiver  for  VHF/UHF  Converters. 


ormoi 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr., 981 2  Princeton-Glendale  Rd.,  Cincinnati,  OH  45246 
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AND  DG-5  DIGITAL  FREQUENCY  DISPLAY 


DM 
> 
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/       L  lilt 


TO  KENWOOD 


I  J* 


CHSPUkV 


I  ,1  .  COU*'fi  on  ur 


*  j* 


BASED  ON  THE  CONCEPT  OF  THE  WORLD  FAMOUS  TS-520  ECONOMY  TRANSCEIVER     THE 

SAME  SUPERB  PERFORMANCE  AND  RELIABILITY. . ,  EVEN  GREATER  VERSATILITY     PLUS  NEW  FEATURES 

INCLUDING  THE  OPTIONAL  DIGITAL  FREQUENCY  DISPLAY... UNMATCHED  COST  PERFORMANCE 

AN  UNSURPASSED  VALUE  rcnrwmviMiN^t:. 


TRIO-KENWOOD  COMMUNICATIONS  INC.  1111  WEST  WALNUT   COMPTON,  CA  90221 


®  KENWOOD 


putrntttr  ut  atnatrui  ttnlttt 


